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^j£© Composition containing a penem or carbapenem antibiotic and the use of the same. 

0 <£> Administration of an N-acylated amino acid in association with a penem or carbapenem antibiotic relieves or 
CO eliminates the renal problems associated with administration of the antibiotic alone. The amino acid derivative 
^and antibiotic may be formulated together as a composition or administered separately, either simultaneously or 
^sequentially. The composition may be prepared by simple mixing. 
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COMPOSITION CONTAINING A PENEM OR CAR BAP EN EM ANTIBIOTIC AND THE USE OF THE SAME 



The present invention relates to a novel composition comprising a penem or carbapenem antibiotic in 
association with an amino acid derivative. The invention also provides a method of treating bacterial 
infections by administering to the patient, simultaneously or sequentially, a penem or carbapenem antibiotic 
and at least one N-acylated amino acid. 

5 The class of compounds known as "penem and carbapenem antibiotics" is, of course, very well known 
and is potentially of great value for the treatment of bacterial infections. Although, as a group, these penem 
and carbapenem antibiotics exhibit excellent anti-bacterial activity and a variety of other properties which 
render them highly suitable for pharmaceutical use, they do have a number of disadvantages. One of the 
problems of these antibiotics is that, in general, they exhibit a degree of renal toxicity, and some degree of 

70 kidney damage is a frequent side effect of their use; accordingly, such penem and carbapenem antibiotics 
should not be used for the treatment of patients with actual or suspected impaired renal function. As a 
result, the penem and carbapenem antibiotics cannot be used for many patients for whom otherwise they 
would be the antibiotic of choice. The problem of renal toxicity is particularly acute when the antibiotics are 
administered by intravenous or intramuscular injection in a high dose. 

75 We have now surprisingly discovered that the concurrent, or effectively concurrent, administration, with 
the penem or carbapenem antibiotic, of one or more of a certain class of acylated amino add derivatives 
significantly reduces this renal toxicity. 

EP Publication No. 7614 discloses the use of a dipeptidase inhibitor in associated with antibiotics 
similar to those to which the present invention relates. However, the dipeptidase inhibitors employed are 

20 structurally different from the amino acid derivatives of the present invention and are employed for a totally 
different purpose. The amino acid derivatives of the present invention and are employed for a totally 
different purpose. The amino acid derivatives employed in the present invention possess little or no 
dipeptidase inhibitory activity. 

Accordingly, in one aspect, the present invention provides a composition comprising: 

25 (a) a penem or carbapenem antibiotic; and 

(b) a pharmaceutical^ acceptable N-acrylated derivative of an amino acid wherein the amino group 
and the carboxylic acid group are attached to a saturated aliphatic carbon chain or carbon atom, or a salt 
thereof, provided that the amino acid is not ornithine, lysine, phenylalanine or phenylglycine alone. 

EP Application No. 85307427.6 discloses such a composition where the amino acid is ornithine, lysine, 

30 phenylalanine or phenylglycine. 

There is no particular limitation on the nature of the penem or carbapenem antibiotic to which the 
present iinvention can be applied and it is believed that the beneficial effects of the concurrent administra- 
tion of the N-acylated amino acid derivative will be achieved regardless of the particular antibiotic chosen. 
However, the penem and carbapenem antibiotics which are currently of most actual or potential interest 

35 may be represented by the general formula (I): 



OH 



40 




45 

in which: 

Y represents a sulphur atom, a methylene group or a methylene group having 1 or 2 methyl and/or 
methoxy substituents; and 

50 R 1 represents a C,-C« aikyl group, a C,-C, alkyl group having at least one of substituents (i) or a heterocyclic 
group having from 4 to 14 ring atoms of which from 1 to 5 are nitrogen and/or oxygen and/or sulphur 
hetero-atoms where said heterocyclic group is unsubstituted or has at least one of substituents (ii); 
substituents (i): 

halogen atoms, amino groups, amino groups having at least one of substituents (iii), C,-C 4 alkylideneamino 
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groups, C,-C, aminoalkylideneamino groups, amidino groups, amidino groups having from 1 to 3 of 
substituents (iii). heterocyclic groups having from 4 to 14 ring atoms of which from 1 to 5 are nitrogen 
and/or oxygen and/or sulphur hetero-atoms wherein said heterocyclic group is unsubstituted or has at least 
one of substituents (ii), imino groups, cyano groups, carbamoyl groups and carbamoyl groups having at 
least one C,-C« aikyl and/or C,-C 4 alkoxy substituent; 
substituents (ii): 

C.-C* alkanimidoyl groups, C,-C e aikyl groups, alkoxyalkyl groups where the alkoxy and alky I parts are each 
C.-C., carbamoyl groups, carbamoyl groups having at least one C,-C* aikyl and/or C.-C, alkoxy substituent. 
C-C* haloalkyl groups, heterocyclic acylimidoyl groups where the heterocyclic part has from 5 to 9 ring 
atoms of which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms, amidino groups, 
amidino groups having from 1 to 3 of substituents (iii). imino groups, oxygen atoms, C.-C, alkanoyl groups! 
C-C. aJkanesulphonyl groups, C.-C* alkanesulphinyl groups, hydroximino groups, C.-C. aikoximino groups! 
carbamoyloxy groups, carbamoyloxy groups having at least one C,-C, aikyl and/or C,-C 4 alkoxy substituent! 
carbamoyloxyalkyl groups where the aikyl part is C-C. and the carbamoyl part is unsubstituted or has at 
least one C.-C* aikyl and/or C.-C, alkoxy substituent and C-C* iminoalkyl groups; 
substituents (iii): 

C-C* aikyl groups. C-C. alkenyl groups, C-C alkynyl groups, oxygen atoms and said aikyl, aikenyl and 
alkynyl groups having at least one substituent selected from halogen atoms, carbamoyloxy groups and 
carbamoyloxy groups having at least one C-C alkyJ and/or C-C alkoxy substituent 

Preferably Y represents a sulphur atom, a methylene group, or the group CH,-CH<, CH,OCH< or - 
(CH 3 ),C<. 

Preferred examples of groups which may be represents by FT include the ethyl, 2-fIuoroethyl 2- 
(aminomethyleneamino(ethyl, N\NMjimethylamidinomethyl, NMsi'^trimethylamidinomethyl, 3-pyrrolidi'nyl, 
1 -formimidoyl-3-pyrrolidinyl, 1 -acetimidoyI-3-pyrrolidiny I, 1 -propionimidoyl-3-pyrrolidinyl, 2-methyM .4,5,6^ 
tetrahydro-5-pyrimidinyl. 2-methoxymethyl-1 ,4,5,6-tetrahydro-5-pyrimidinyl, 3-azetidinyl, 1 -acetimidoyl-3- 
azetidinyl, N , -methyl-N , .(2-propynyl)amidinomethyl, N'^-fluoroethyl^-methylamidinomethyl, N ! -(3- 
fluoropropyl^-methylamidinomethyl, N'-methyl-NMS^^-trifluoroethylJamidinomethyl, 1 -(3-azetidinyi)ethyl, 
1-(l-acetimidoyl-3-azetidinyl)ethyl, 1,4.5,6-tetrahydro-2-pyrimidinylmethyl, 1-(4,5-dihydro-2-thiazolyl)ethyl, 5^ 
carbamoy l-3-pyrrolidiny I, 1 -acetimidoy l-5-carbamoyh3-pyrrolidinyl, 2-chloromethyl-1 ,4,5,6-tetrahydro-5- 
pyrimidinyl, 1 -butyrimidoy l-3-pyrrolidiny I, 1 -nicotinimody l-3-pyrrolidinyl, N\N '-diallylamidinomethyl, N 1 - 
methyl-N , -(2-propynyl)amidino. N'^-fluoroethyl^-methyiamidino. NMS-fluoropropyl^'-methylamidino. 
N'-memyl-NMS^^-trifluoroethyl^midino. N'-allyl-N'-methylamidinomethyl, cyanomethyl, 2-cyanoethyl, 1- 
cyanoethyl, 2-cyano-1-methylethyl, 2-aminoethyl, 1 -carbamoy lethy I, a^l-aminoethylideneaminOethyl! 1- 
amidino-3-pyrrolidinyl, 2-methyM ,3-diazabicyclo{3.3.0]oct-2-en-7-yl. 2-methoxymethyl-1 ,3-diazabicy'clo- 
[3.3.0}oct-2-en-7-yl, 5-imino-2-pyrrolidinyl, 2-imino-5-piperidiny I, 1 -acet!midoyl-5-methylcarbamoyl-3-pyr- 
rolidinyl. 1-acetimidoyl-5-methoxycarbamoy!-3-pyrroIidinyl. 2-imino-2-(£-oxothiomorpholino)ethyl, 2-imino-2- 
(1 ,1-dioxo-1 ,3-thiazoIidin-3-yl)ethyl. 2-imino-2-(S,§K«oxotiiiomorpholino)ethyl, 2-imino-2-(3,5-dioxo-1 - 
piperazinyl)ethyl. 2-imino-2-(4-methyl-3,5-dioxo-1-piperazinyl)ethyl, 2-imino-2-(3-oxo-l-pipera2inyl)ethyl, 2- 
imino-2-(4-methy I-3-OXO-1 -piperazinyl)ethyl, 2-imino-2-(4-acetyl-3-oxo-1 -piperaziny l)ethyl, 2-imino-2-(4- 
methanesulphonyl-3-oxo-1-pipera2inyl)ethyl, NWS-carbamoyloxyethylhN'-methylamidinomethyl, 2-(3- 
hydroximino-l-pyrrolidinyl^-iminoethyl, 2-imino-2-(3-methoximino-1-pyrrolidinyl)ethyl, 2-(4-hydrox- 
iminopiperidino)-2-iminoethyl, 2-imino-2-(4-methoximinopiperidino)ethyl ( 2-(3-carbamoyloxy-1 -pyrrolidlnyl>-2- 
iminoethyl, 2-imino-2-(3-oxo-1 -piperaziny l)ethyl, 2-(3-carbamoylpiperidino)-2-iminoethyl, 2-(3-carbamoylox- 
ypiperidino)-2-iminoethyl, 2-(2-carbamoy loxy-1 -pyrrolidinyl)-2-iminoethyl, 2-(2-carbamoyloxymethyl-1 -pyr- 
rolidinyl)-2-iminoethyl. 2-(4-carbamoyloxypiperidino)-2-iminoethyl, 2-(4-formyl-1 -piperaziny l)-2-iminoethyl, 2- 
(4-acetyl-1-piperazinyl)-2-iminoethyl, 1-formyl-3-azetidinyl, 1-iminomethyl-3-azetidinyl, 1-methyi-4-piperidyl, 
1-acetimidoyl-4-piperidyl and 1-acetyl-3-pyrrolidinyl groups. 

The invention may also be applied to pharmaceutical^ acceptable salts and esters of such antibiotics, 
such as are well known in the art. 

Specific examples of compounds of formula (I) which may be employed in the present invention are 
those in which R 1 and Y are as defined below: 
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45 Of the compounds listed above, we particularly prefer those which have the same configuration as 
thienamycin, I.e. (5R,6S)-6-{1 (R)-hydroxyethyl]. In particular, the following compounds are preferred: 
(5&6S)-2-{2^(aminomethylene)amino]e^ acid . 

(isomer of Compound No. 1) 

(5R,6S)-2-[(3S)-1 -acetimidoylpyrroiidin-3-ytthio}-6-[1 (R>hydroxyethy I J-2-carbapenem-3-carboxylic acid - 
so (isomer of Compound No. 6) 

(5&6S)-2-[(3R)-1 -acetimidoyIpyirolidin-3-ylthioh6-[1 (R)-hydroxyethyIh2-carbapenem-3-carboxylic acid - 
(isomer of Compound No. 7) 

(5R,6S)-2-[(3R)-1 -acetimidoylpyrrolidin-3-ylthioh6-[1 (R)-hydroxyethyl]-1 ( S)-methyl-2-carbapenem-3-carbox- 
ylic acid (isomer of Compound No. 23) 
55 (5fi.6§)-2-[(3S>-1 -acetimidoylpyrrolidin-3-yIthiol-6-[1 (R)-hydroxyethyl>1 ( R)-methyl-2-carbapenem-3-carbox- 
ylic acid (isomer of Compound No. 24) 
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(5R.6S)-2-[(3§).l.acetimidoylpyrrolidin-3-ylthioh6-I1 (R>hydroxyethyl]-1 ( S>memyl-2-cari3apenem-3-carbox- 
ylic arid (isomer of Compound No. 27) 

(5R.8S>2-[(3S>1-acetimidoyl-5(S>caibamoylpyn^^^ 
carboxylic acid (isomer of Compound No. 28) 

The above compounds may likewise be employed in the form of their pharmaceutically acceptable salts 
or esters, examples of which are well-known to those skilled in the art and which are given, for example in 
US Patent No. 4.552.873. 

The protective effect against renal toxicity appears to be exhibited by the whole range of amino acids 
wherein the amino and carboxylic acid groups are attached to a saturated aliphatic carbon chain or carbon 
atom. However, we have found that best results are achieved when employing N-acylated derivatives of 
those amino acids which may be represented by the formula (II): 
H.N-X-COOH (II) 

wherein X represents a C-C. alkylene group or a C-C. alkylene group having at least one substrtuent 
selected from hydroxy groups. C.-C. alkoxy groups. C.-C. aryloxy groups, substituted C.-C aryloxy 
groups. C-C, aralkyloxy groups, substituted C-C. aralkyloxy groups, mercapto groups. C.-C. alkylthio 
groups, C.-C, arylthio groups, substituted C-C. arylthio groups, C-C aralkylthio groups, substituted C-C 
aralkylthio groups, C.-C carboxyalkylthio groups, amino groups, amino groups having one or two sub- 
stituents selected from 

C-C. alkyl groups,C.-C. aryl groups, substituted C.-C aryl groups, C-C aralkyl groups, substituted C-C 
aralkyl groups and carboxylic acyl groups, 

C-C. aryl groups, substituted C-C. aryl groups, carboxy groups, amidino groups, sulpho groups, C^C 
alkylsulphmyl groups. C-C. alkylsulphonyl groups and heterocyclic groups having from 5 to 14 ring atoms 
of which from 1 to 5 are nitrogen and/or oxygen and/or sulphur hetero-atoms. said substituted aryloxy 
aralkyloxy, arylthio. aralkylthio. aryl and aralkyl groups having at least one substituent selected from C-C 
alkyl groups, hydroxy groups, amino groups and C-C, alkoxy groups. 

In 9eneral terms, the H-acylated derivatives of these amino acids may be represented by the formula - 

R'HN-X-COOH (III) 

wherein R* represents a carboxylic acyl group and X is as defined above. 

Examples of carboxylic acyl groups which may be represented by R* include: 
alkanoyl groups, and preferably alkanoyl groups having from 1 to 18. more preferably from 1 to 10 and still 
more preferably from 1 to 8, e.g. from 2 to 5 or from 5 to 8, carbon atoms, for example the acetyl 
propionyl. butyryl. isobutyryl, valeryl. isovaleryl. pivaloyl. hexanoyl. heptanoyl, octanoyl. nonanoyl and 
decanoyl groups; in the case of those amino acids which have relatively bulky and lipophilic groups lower - 
(e.g. C-C) alkanoyl groups are preferred; for others (e.g. glycine), higher (e.g. C-C) groups are preferred- 
alkenoyl and alkynoyl groups, and more preferably such groups having from 3 to 8. more preferably 3 or 4 
carbon atoms, for example the acryloyl. methacryloyl, crotonoyl or propioloyl groups; 
aromatic acyl groups in which the aryl ring is a carbocyclic ring having from 6 to 14, preferably 6 to 10 
carbon atoms and optionally having from 1 to 5. more preferably from 1 to 3. substituents preferably 
selected from C-C. alkyl groups, hydroxy groups. C-C. alkoxy groups, amino groups, sulpho groups and 
halogen atoms, for example the benzoyl and naphthoyl (1-or 2-naphthoyl) groups and the benzoyl and 
naphthoyl (1-or 2-naphthoyl) groups having one or more of the above substituents. for example the o- 
toluoyl. m-toluoyl. Q-toluoyl, 4-butylbenzoyl. 4-hydroxybenzoyl. 3-hydroxybenzoyl. 2-hydroxybenzoyl 4- 
methoxybenzoyl. 3-methoxybenzoyl, 2-methoxy benzoyl. 4-butoxybenzoyl. 4-aminobenzoyl. 3-aminobenzoyl 
2-aminobenzoyl, 3-sulphobenzoyl. 4-chlorobenzoyl. 3-fluorobenzoyl. 2-bromobenzoyl. 3-hydroxy-2-naph- 
thoyl and 1-hydroxy-2-naphthoyl groups; 

alicyclic acyl groups in which the carbocyclic ring has unsubstituted or has at least one C-C. alkyl and/or 
phenyl substituent. for example the cyclopropanecarbonyl. cyclobutanecarbonyl, cyclopentanecarbonyl 
cyclohexanecarbonyl. 1-phenyl-1 -cyclopropanecarbonyl. 1-phenyl-1-cyclopentanecarbonyl. 1-methyM- 
cyclohexanecarbonyl and l-phenyl-1 -cyclohexanecarbonyl groups: 

araliphatic acyl groups in which the aryl ring is a carbocyclic ring having from 6 to 14. preferably 6 to 10 
carbon atoms and optionally having from 1 to 5. more preferably from 1 to 3. substituents preferably 
se ected from C-C. alkyl groups, hydroxy groups. C-C alkoxy groups, amino groups, sulpho groups and 
halogen atoms, and in which the alkyl moiety has from 1 to 4 carbon atoms, such as the phenylacetyl a- 
phenyl-a-methylacetyl, o-phenyl-o-ethylacetyl. a,a-diphenylacetyl, «-phenyl-«-cyclopentyl-acetyl. 3-phenyl- 
propionyl, 4-phenylbutyryl. 4-tolylacetyl. 4-hydroxyphenylacetyl, 4-aminophenylacetyl. 4-methox- 
yphenylacetyl. 3-sulphophenylacetyl and 4-chlorophenylacetyl groups; 

heterocyclic acyl groups which may have saturated or unsaturated ring systems, the rings having 5 or 6 
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ring atoms, of which from 1 to 3 are nitrogen and/or sulphur and/or oxygen hetero-atoms and the ring being 
unsubstituted or having from 1 to 3 C,-C» alkyl and/or hydroxy substituents, for example the nicotinoyl, 2- 
thiophenecarbonyl, 2-furoyl, 2-pyrazinecarbonyl. 2-piperidinecarbonyl, N-methylntcotinoyl and 6-hydrox- 
ynicotlnoyi groups; 

5 alkoxycarbonyl groups having a total of from 2 to 7 carbon atoms, for example the methoxycarbonyl, 
ethoxycarbonyi. propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, t-butoxycarbonyl and pentyloxycar- 
bonyl groups: and 

aralkyloxycarbonyl groups in which the aralkyl moiety has from 7 to 9 carbon atoms and is unsubstituted or 
has from 1 to 5, more preferably from 1 to 3. substituents selected from amino groups, C,-C 4 aikyl groups, 

w C-C* alkoxy groups and hydroxy groups, for example the benzyloxycarbonyl, a-methylbenzyloxycarbonyl, 
phenethyloxycarbonyl, 3-phenylpropoxycarbonyI, 4-methoxybenzyloxycarbonyl, 4-hydroxybenzyloxycar- 
bonyl. fi-toiyloxycarbonyl and 4-aminobenzyioxycarbonyl groups. 

In addition to the acyl groups listed above, R* can also represent an acyl group derived from an amino 
acid by removal of OH from the carboxyiic acid group and N-acylation of the amino group with at least one 

75 of the above-mentioned acyl groups. Hence, R 2 can also represent such an acyl group connected to the 
parent amino acid via one or more amino acid residues, preferably from 0 to 5, more preferably from 0 to 3 
and most preferably from 0 to 2, such residues. Thus, R 2 could represent a group derived from an Nr 
acylated amino acid, for example the N-benzoylglycyl or N-benzoylglycylglycyl group. Hence, compounds 
of formula (I) also include such oligopeptide compounds as N-benzoylglycylglycine, N -benzoylglycylglycyl- 

20 ' glycine and similar compounds. 

Preferred examples of groups which may be represented by R* include: saturated aliphatic acyl groups 
having from 1 to 8 carbon atoms; aromatic acyl groups in which the aryl moiety has from 6 to 10 ring 
carbon atoms and is unsubstituted or has from 1 to 3 C-C alkyl and/or C-C alkoxy substituents; aJicyclic 
acyl groups in which the cycloalkane ring has from 3 to 6 carbon atoms; araiiphatic acyl groups in which 

25 the ?ryl ring has from 6 to 10 ring carbon atoms and the alkyl group has from 1 to 4 carbon atoms, the aryl 
ring being unsubstituted or having from 1 to 3 C-C alkyl and/or C-C alkoxy substituents; heterocyclic acyl 
groups in which the heterocyclic ring is saturated or unsaturated and has 5 or 6 ring atoms of which one is 
a nitrogen, sulphur or oxygen hetero-atom; alkoxycarbonyl groups having a total of from 2 to 7 carbon 
atoms; and aralkyloxycarbonyl groups in which the aralkyl moiety has from 7 to 9 carbon atoms and the 

30 aryl ring is unsubstituted or has from 1 to 3 C-C alkyl and/or C-C alkoxy substituents. 

Particularly preferred groups which may be represented by R 1 include: aromatic acyl groups in which 
the aryl ring has from 6 to 10 ring atoms and which is unsubstituted or has a single substituent selected 
from C-C alkyl groups, C-C alkoxy groups, hydroxy groups and amino groups; alicyclic acyl groups in 
which the cycloalkane moiety has from 3 to 6 carbon atoms; phenylaliphatic acyl groups in which the 

35 phenyl group is unsubstituted or has a single C-C* alkyl substituent and in which the alkyl part has from 1 
to 4 carbon atoms; alkoxycarbonyl groups having a total of from 4 to 6 carbon atoms; and aralkyloxycar- 
bonyl groups in which the aralkyl part has from 7 to 9 carbon atoms and has 0 or 1 C-C alkyl or C,-C 4 
alkoxy substituent 

In addition, such acyl groups linked to the amino acid via at least one further amino acid residue are 
40 preferred. 

Of the groups exemplified above, the following are most preferred: acetyl, benzoyl, cyclohexanecar- 
bonyl, cyclopropanecarbonyl, hexanoyl, isobutyryl, crotonoyl, ethoxycarbonyi, 4-hydroxybenzoyt anisoyl, 4- 
aminobenzoyl, naphthoyl, toluoyl, benzyloxycarbonyl and 4-methoxybenzyloxycarbonyl groups, of which the 
acetyl and benzoyl, particularly benzoyl, groups are most preferred. As explained previously, the lower 

45 alkanoyl groups, notably the acetyl group, are only most preferred in relation to their use with those amino 
acids which have relatively bulky and lipophilic groups. 

In the compounds of formula (II), X represents an alkylene group having from 1 to 10, preferably from 1 
to 8 and more preferably from 1 to 5, carbon atoms. Such groups may have the "free" valencies attached 
to different carbon atoms or to the same carbon atom. In the latter case, the groups are sometimes referred 

so to as "alkylidene" groups. Examples include the methylene, ethylidene, ethylene, propyiidene, 1- 
methylethylidene, 1-methylethylene, trimethyiene, butylidene, 2-methylpropyIidene, 1-methylpropylidene, 
1 ,2-dimethylethylene, 1-ethylethylene, 1-methyltrimethylene, 2-methyltrimethylene, tetramethylene, pen- 
tylidene, 3-methylbutyiidene, 2-methylbutylidene, 2,2-dimethylpropylidene, 1-ethylpropylidene, 1 ,2-dimethyl- 
propylidene, 1-propylethylene, 1-(1-methylethy Methylene, 1-ethyl-2-methyIethylene, 1-ethyltrimethylene, 2- 

55 ethyltrimethylene, 1.3-dimethyltrimethylene, 1-methyltetramethyIene, 2-methyltetramethyIene, pen- 
tamethylene, hexylidene, 4-methyIpentylidene, 3-methyIpentylidene, 2-methylpentylidene, 1-methylpen- 
tylidene, 2-ethylbutyIidene, 1-ethy!butylidene, 1 ,3-dimethylbutylidene, 1 ,2-dimethylbutylidene. 3,3-dimethyl- 
butyfidene, 2,3-dimethylbutylidene, 1-butylethylene, 1-methyl-2-propylethylene. 1 ,2-diethylethylene. 1- 
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methyl-1 -propy lethy lene. 2-propyltrimethylene, 1 -ethy l-3-methy Itrimethylene, 1 -ethy Itetramethy lene, 2-ethyl- 
tetramethylene. 1 ,3-dimethyltetramethylene, 1-methylpentamethylene, 2-methylpentamethylene. 3-methyl- 
pentamethylene, hexamethyJene. heptylidene. 5-methylhexylidene, 4-methylhexylidene, 3-methylhexylidene, 
1 -methylhexylidene, 3-ethylpentyIidene, 1 -ethylpentylidene, 4.4-dimethylpentylidene. 2.4-dimethylpen- 
tylidene, 1 ,2-dimethylpentylidene, 1 -propylbutylidene, 2-ethyl-1 -methylbutylidene. 1 -ethyl-2-methyl- 
butylidene, 1 ,2,2-trimethylbutylidene, 1 ,2,3-trimethylbutylidene, 1-penty lethy lene. 1-butyl-2-methylethylene, 
1-ethyl-2-propylethylene, 1-buty 1-1 -methy lethy lene, 1 -ethy 1-1 -propylethylene. 1-buty Itrimethylene, 2-butyl- 
trimethy lene, 1 ,3-diethy Itrimethylene, 1 -methyl-3-propyltrimethylene, 1 -propy Itetramethy lene, 2-propyl- 
tetramethylene, 1-ethyl-4-methyltetramethylene, 3-ethy 1-1 -methy Itetramethy lene. 1 -ethy Ipentamethy lene, 3- 
ethy Ipentamethy lene, 1 ,3-dimethy Ipentamethy lene, 1 -methy Ihexamethylene, 3-methylhexamethylene. hep- 
tamethylene, octylidene. 6-methylheptylidene, 4-methylheptylidene, 2-methylheptylidene. 1-methylhep- 
tylidene, 4~ethylhexylidene. 3-ethy Ihexylidene, 2-ethy Ihexylidene. 1 -ethylhexylidene, 3,5-dim ethy Ihexylidene, 
4,5-dimethylhexylidene. 2,4-dimethylhexylidene. 1 ,5-dimethylhexylidene, 1 .4-dimethylhexylidene, 2-propyl- 
penty lidene, 1 -propy Ipentylidene, 2-ethyl-4-methylpenty lidene, 3-ethy l-2-methy Ipenty lidene. 3-ethy 1-1 - 
methylpentylldene, 1 -ethy l-3-methy Ipenty lidene, 3-methyl-1 -propylbutylidene, 2-methyl-1 -propyl-buty lidene, 
1-ethyl-2,3-dimethylbuty lidene, 1 ,2-diethylbutylidene, 1-hexylethylene, 1-methyl-2-pentylethylene. 1-butyl-2- 
ethylethy lene, 1 ^-di propy lethy lene. 1 -pentyltrimethylene, 2-penty Itrimethylene, 1 -buty l-3-methy I- 
trimethylene, 1 -buty l-2-methy Itrimethylene, 1 -ethy l-3-propyl-trimethy lene, 1 ^-dimethyl-3-propyltrimethylene, 

1- butyltetramethylene, 1-methyl-4-propyltetramethylene, 1 -propy Ipentamethy lene, 3-propylpentamethylene! 

2- ethyl-4-methylpentamethylene, 1 -ethy Ihexamethy lene, 3-ethylhexamethylene. 1 ,3-dimethylhexamethylene, 
1-methylheptamethylene, 4-methylheptamethylene and octamethylene groups. 

The alkylene group represented by X, including those alkylene groups exemplified above, may be 
unsubstituted or may have at least 1. preferably from 1 to 4 and more preferably 1 or 2, substituents 
selected from the following groups: 
hydroxy groups; 

C-C4 alkoxy groups, for example the methoxy or ethoxy groups; 

aryloxy groups in which the aryl ring has from 6 to 14, more preferably from 6 to 10, ring carbon atoms and 
which is unsubstituted or has from 1 to 5, more preferably from 1 to 3; substituents selected from C,-C 4 
alkyl groups, hydroxy groups, amino groups and C,-C« alkoxy groups, for example the phenoxy, g-tolyloxy, 
4-hydroxyphenoxy, 4-aminophenoxy and 4-methoxy phenoxy groups; ^ 
C-C 9 aralkyloxy groups in which the aryl ring is unsubstituted or has from 1 to 5, more preferably from 1 to 
3, substituents selected from C-C4 alkyl groups, hydroxy groups, amino groups and C,-C 4 alkoxy groups, 
for example the benzyloxy, 4-methylbenzyloxy, 4-hydroxybenzyloxy, 4-aminobenzyloxy and 4-methoxyben- 
zyloxy groups; 
mercapto groups; 

C.-C* alkylthio groups, for example the methylthio or ethylthio groups; 

aryrthio groups in which the aryl ring has from 6 to 14. more preferably from 6 to 10, ring carbon atoms and 
which is unsubstituted or has from 1 to 5. more preferably from 1 to 3, substituents selected from C.-C* 
alkyl groups, hydroxy groups, amino groups and C-C4 alkoxy groups, for example the phenylthio, 2 - 
tolyithio, 4-hydroxyphenylthio, 4-aminophenylthio and 4-methoxyphenylthio groups; 

GrC, aralkylthio groups in which the aryl ring is unsubstituted or has from 1 to 5, more preferably from 1 to 
3, substituents selected from C,-C* alkyl groups, hydroxy groups, amino groups and C,-C« alkoxy groups, 
for example the benzylthio. 4-methylbenzylthio, 4-hydroxybenzylthio, 4-aminobenzylthio and 4-methoxyben- 
zytthio groups; 

carboxyalkylthio groups having from 1 to 4 carbon atoms in the alkyl moiety, for example the carbox- 
ymethylthio and carboxyethylthio groups; 
amino groups; 

amino groups having one or two C.-C. alkyl substituents. for example the methylamino. ethylamino and 
dimethylamino groups; 

amino groups having one or two aryl substituents, wherein the aryl ring has from 6 to 14 ring carbon atoms 
and is unsubstituted or has from 1 to 5, preferably from 1 to 3, substituents selected from C-C* alkyl 
groups, hydroxy groups, amino groups, and C.-C* alkoxy groups, such as the phenylamino. e-tolylamino. 4- 
hydroxyphenylamino, 4-aminophenylamino and 4-methoxyphenylamino groups; 

amino groups having one or two C,«C« aralkyl substituents wherein the aryl moiety is unsubstituted or has 
from 1 to 5. preferably from 1 to 3, substituents selected from C.-C* alkyl groups, hydroxy groups, amino 
groups and C.-C* alkyl groups, such as the benzylamino. 4-methylbenzylamino. 4-hydroxybenzylamino. 4- 
aminobenzylamino and 4-methoxy benzylamino groups; 

amino groups substituted by one or two carboxylic acyl groups as defined in relation to R J ; 
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aryl groups having from 6 to 14 ring carbon atoms, and being unsubstituted or having from 1 to 5, 
preferably from 1 to 3, substituents selected from C-C* alkyl groups, hydroxy groups, amino groups and C- 
C« alkoxy groups; 
carboxy groups; 
5 amidino groups; 
sulpho groups; 

C-C4 alkylsulphiny! groups, such as the methanesulphinyl or ethanesulphinyl groups; 
CrC 4 alkylsuiphonyl groups, such as the methanesulphonyl or ethanesulphonyl groups; and 
heterocyclic groups, such as the pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
70 indolazinyl, indolyl and indazolyl groups. 

Preferred groups which may be represented by X include C,-C 5 alkylene groups which are unsub- 
stituted or have one or two substituents selected from: hydroxy groups; C,-C 4 alkoxy groups; aryloxy groups 
wherein the aryl ring has from 6 to 14 ring carbon atoms and which is unsubstituted or has from 1 to 3 
substituents selected from C,-C 4 alkyl groups, hydroxy groups, amino groups and C,-C 4 alkoxy groups; Or- 
is C» aralkyloxy groups, wherein the aryl moiety is unsubstituted or has from 1 to 3 substituents selected from 
d-C» alkyl groups, hydroxy groups, amino groups and C,-C 4 alkoxy groups; mercapto groups; C,-C« 
alkylthio groups; arylthio groups wherein the aryl ring has from 6 to 14 ring carbon atoms and which is 
unsubstituted or has from 1 to 3 substituents selected from C,-C« alkyl groups, hydroxy groups, amino 
groups and C,rC 4 alkoxy groups; C7-C9 aralkylthlo groups wherein the aryl ring is unsubstituted or has from 
20 1 to 3 substituents selected from C,-C 4 alkyl groups, hydroxy groups, amino groups and C,-C 4 alkoxy 
groups; 

carboxyalkylthio groups in which the alkyl part has from 1 to 4 carbon atoms; amino groups; amino groups 
having one or two d-C 4 alkyl substituents; amino groups having one or two aryl substituents in which the 
aryl ring has from 6 to 14 ring carbon atoms and is unsubstituted or has from 1 to 3 substituents selected 

25 from C,-C 4 alkyl groups, hydroxy groups, amino groups and C,-C 4 alkoxy groups; amino groups having one 
or two C7-C9 aralkyl substituents in which the aryl part is unsubstituted or has from 1 to 3 substituents 
selected from C,-C 4 alkyl groups, hydroxy groups, amino groups and C,-C 4 alkoxy groups; amino groups 
having one or two carboxy lie acyl substituents as defined in relation to R 2 ; aryl groups having from 6 to 14 
ring carbon atoms and being unsubstituted or having from 1 to 3 substituents selected from C,-C 4 alkyl 

30 groups, hydroxy groups, amino groups and C,-C 4 alkoxy groups; carboxy groups; and heterocyclic groups 
having from 5 to 9 ring atoms, of which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms. 

More preferred groups which may be represented by X are C,-C 5 alkylene groups which are unsub- 
stituted or have 1 or 2 substituents selected from: hydroxy groups; Ci-C 4 alkoxy groups; mercapto groups; 
C,-C 4 alkylthio groups; amino groups; amino groups having one or two C,-C 4 alkyl substituents; amino 

35 groups having one or two carboxy lie acyl substituents as defined for R J ; aryl groups having from 6 to 14 
carbon atoms wherein the aryl ring is unsubstituted or has from 1 to 3 substituents selected from C,-C 4 alkyl 
groups, hydroxy groups, amino groups and C-C* alkoxy groups; carboxy groups; and heterocyclic groups 
having from 5 to 9 ring atoms, of which from 1 to 3 are nitrogen and/or oxygen hetero-atoms. 

Preferred amino acids which may be represented by formula (II) include glycine, ^-alanine, 4- 

40 aminobutyric acid, 5-aminovaleric acid, 6-aminohexanoic acid, 8-aminooctanoic acid, alanine, 2- 
aminobutyric acid, norvaline, valine, leucine, isoleucine, norleucine, tyrosine, O-methyltyrosine, aspartic 
acid, glutamic acid, 4-carboxygIutamic acid, 3-methylaspartic acid, 2-aminoadipic acid, 2-aminopimefic acid, 

2- aminosuberic acid, 3-hydroxyaspartic acid, 3-hydroxyglutamic acid, 2,3-diaminopropionic acid, 2,4-dia- 
minobutyric acid, 5-hydroxylysine, arginine, N^N*-dimethylornithine, N € -methyllysine, cysteine, methionine, 

45 ethionine, S-carboxymethylcystelne, S-benzylcysteine, methionine S-oxide, ethionine S-oxide, methionine 
S,S-dioxide, cysteic acid, serine, O-methylserine, threonine, O-methylthreonine, homothreonine, ethoxinine ( 
= 2-amino-4-ethoxybutyric acid), 3-methoxyvaline, 3-phenylserine, 3-methyl-3-phenylalanine, histidine, tryp- 
tophan, 2-methylaIanine, 2-methylserine, 2-hydroxyisoleucine, 2-methylmethionine, 2-ethyl-2-phenylglycine, 

3- aminobutyric acid, 3-amino-4-methylvaleric acid, 3-amino-3-phenylpropionic acid, 3-amino-2-hydrox- 
50 ypropionic acid and 4-amino-3-hydroxybutyric acid. 

More preferred amino acids are glycine, ^-alanine, 4-aminobutyric acid, 5-aminovaleric acid, 6- 
aminohexanoic add, 8-aminooctanoic acid, alanine, norvaline, valine, leucine, isoleucine, norleucine, N 5 ,N 5 - 
dimethylornithine, methionine, ethionine, O-methylserine, O-methylthreonine, ethoxinine, 3-methoxyvaline, 3- 
phenylserine, 3-methyl-3-phenylalanine, histidine, 2-methylalanine, 2-methylserine, 2-hydroxyisoleucine, 2- 
55 ethylphenylglycine, 3-aminobutyric acid, 3-amino-4~methylva!eric acid and 3-amino-3-phenylpropionic acid. 

The most preferred amino acids are ^-alanine, 4-aminobutyric acid, 5-aminovaleric acid, 6-aminohex- 
anoic acid, alanine, valine, leucine, norleucine, methionine, histidine and glycine. 
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When the amino acid derivative is an oligopeptide compound, such as a dipeptide or tripeptide. this 
type of compound is preferably formed by suitable combination of such amino adds as glycine, ^-alanine. 
4-aminobutyric acid. 5-aminovaieric acid. 6-aminohexanoic acid, alanine, valine, leucine, norleucine, phenyl- 
glycine, phenylalanine, methionine and histidine. Examples include leucylglycine, glycyl-0-alanine, 
glycylalanine. valylalanine. leucylalanine. glycylvaline. alanylvaline. leucylvaline. valylleucine. phenylaianyh 
leucine, histidylleucine. glycylphenylalanine. alanylphenylalanine. leucylphenylalanine. glycylmethionine. 
valylmethionine. glycylhistidine. alanylvalylglycine, glycylalanylvaline. glycylphenylaJanylleudne and glycyl- 
glycylhistidine. 

Specific examples of the amino acid compounds which may be employed in the present invention are 
given in the following list. It should, of course, be appreciated that these compounds can exist in the D-. i- 
and DL-forms and any of these forms can be employed. The compounds are hereinafter referred to by the 
numbers appended to them in this list. In the case of the amino acids having 2 or more amino grups (e.g. 
2,3-diaminopropionic acid. 2.4-diaminobutyric acid and arginine). mono-acylated derivatives (in which the 
acyl group can be on any amino group) and polyacylated derivatives are possible. 



1, Glycine derivatives. 

1-1. N-hexanoylgiycine 

1-2. N-heptanoy (glycine 

1-3. N-octanoylglycine 

1-4. N-nonanoylglydne 

1-5. N-decanoylglycine 

1-6. N-(B-toluoyl)glycine 

1-7. N-(4-methoxybenzoyl)glycine 

1-8. N-(1-naphthoyl)glycine 

1 -9. N-(1 -phenyl-1 -cyciohexanecarbonyl)glycine 

1-10. N-(a.o-diphenylacetyl)glycine 

1-11. N-(ot-pheny l-of-cyclopentylacety l)glycine 

1-12. N-butoxycarbonylglydne 

1-13. N-octanoylleucylglycine 

1-14. ifc-benzoylleucylglycine 

1-15. N-butoxycarbonylleucylglycine 

1-16. N-octanoylalanylvalylglycine 

1-17. N-benzoylalanylvalylglycine 

1 -1 8. M-cyclohexanecarbonylalanylvalylglycine 

1-19. N-butoxycarbonylalanylvalylglycine 



3, l-Alanine derivatives. 

2-1 . N-hexanoyl-£-alanine 

2-2. £i-heptanoyl-/9-alanine 

2-3. N-octanoyl-/9-alanine 

2-4. N-nonanoyl-0-alanine 

2-5. N-(£-toluoyl>-0-alanine 

2-6. N-(4-methoxybenzoyl)-0-alanine 

2-7. N-(3-hydroxy-2-naphthoyl)-0-alanine 

2-8. N-(1 -phenyl-1 -cyclopentanecarbonyl)-0-alanine 

2-9. N -(a-a-diphenylacetyl)-j8-alanine 

2-10. N(3-phenylpropionyl)-0-alanine 

2.11. N-(4-phenylbutyryl)-/S-alanine 

2.1 2. N-(4-methoxyphenylacety l)-0-alanine 
2-13. N-t-butoxycarbonyl-/9-aIanine 

2-14. N-benzyloxycarbonyl-0-alanine 
2-15. N-(4-methoxybenzyloxycarbonyl)-/9-alanine 
2-1 6. N-(4-methylbenzyIoxyc»rbonyl)-iS-alanine 
2-17. N-{ormethylbenzyloxycarbonyI)-/9-alanine 
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2-18. N -benzoylglycyl-£-alanine 
2-19. N-(1-naphthoyl)glycyl-0-aJanine 
2-20. N-cyclohexanecarbonylglycyl-^-alanine 
2-21. N-benzyloxycarbonylglycyl- ^alanine 
2-22. N-benzoyl-/9-a!anine 



4-Aminobutvric acid derivatives. 

3-1 . N-hexanoyl-4-aminobutyric acid 

3-2. N-heptanoyI-4-aminobutyric acid 

3-3. N-benzoyl-4-aminobutyric acid 

3-4. N-(£ -toluoyl)-4-aminobutyric acid 

3-5. N-(3-methoxybenzoyl)-4-aminobutyric acid 

3-6. N-cyclopentanecarbonyl-4-aminobutyric acid 

3-7. N-cyclohexanecarbonyl-4-aminobutyric acid 

3-8. M-(1-phenyl-1^yclopropanecarbonylH-aminobutyric acid 

3-9. N-(1-phenyl-1-cyclopentanecarbdnyl)-4-aminobutyric acid 

3-10. N-phenylacety!-4-aminobutyric acid 

3-11- N-(3-phenylpropionyl)-4-aminobutyric acid 

3-12. N-(B-tolylacetyl)-4-aminobutyric acid 

3-13. N-nicotinoyM-aminobutyric acid 

3-14. N-butoxycarbonyl-4-aminobutyric acid 

3-15. N-benzyloxycarbonyl-4-aminobutyric acid 

3-16. N-(3-phenylpropoxycarbonyl)-4-aminobutyric acid 

3-17. N-(a-methylbenzyloxycarbonyl-4-aminobutyric acid 

3-18. N-(1-naphthoyI)-4-aminobutyric acid 



4. 5-Aminovaleric acid derivatives 

4-1. Nbutyryl-5-aminovaIeric acid 

4-2. N-isobutyryl-5-aminovaleric acid 

4-3. Nva!eryl-5-aminovaleric acid 

4-4. N-isovaleryl-5-aminovaieric acid 

4-5. N -hexanoyl-5-aminovaleric acid 

4-6. N-benzoyl-5-aminovateric acid 

4" 7 » SHSU -toluoyl)-5-aminovaleric acid 

4-8. N-(2-methoxybenzoyl)-5-aminovaleric acid 

4-9. N^clopentanecartx>nyl-5-aminovaleric acid 

4-10. N-cyclohexanecarbonyl-5-aminovaieric add 

4-11. JNI*{1-phenyI-1-cyclopropanecarbonyi)-5-arninovaleric acid 

4-12. N-(l-phenyl-1-cyclohexanecarbonyl)-5-arninovaIeric acid. 

4-13. N-phenylacetyh5-aminovaieric acid 

4-14. N-(o-phenyhormethyIacetyl)-5-aminovaIeric acid 

4-15. N-nicotinoyl-5-aminovaIeric acid 

4-16. N-(2-thiophenecarbonyl)-5-aminovaleric acid 

4-17. N-(2-furoyl)-5-aminovaleric acid 

4-18. N-isopropoxycarbonyl-5-aminovaIeric acid 

4-19. H"P^nty!oxycarbonyl-5-aminovaleric acid 

4-20. N-benzyloxycarbonyI-5-aminovalertc acid 

4-21. N-(4-methoxybenzyloxycarbonyl)-5-aminovaleric acid 

4-22. N-4-methy!benzy!oxycarbonyl)-5-aminovaJeric acid 

4-23. N-4-hydroxypheny!acetyl)-5-aminovaleric acid 

4-24.N(N-methylnicotinoyl)-5-aminovaJeric acid 
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5-1. N -acetyl-6-aminohexanotc acid 

5-2. N-propionyl-6-aminohexanoic acid 

5-3. N-butyryl-6-aminohexanoic acid 

5-4. N-isobutyryi-6-aminohexanoic acid 

5-5. N-isovaJeryl-6-aminohexanoic acid 

5-6. N-hexanoyl-6-aminohexanoic acid 

5-7. N-acryIoyl-6-aminohexanoic acid 

5-8. N-methacryloyl-6-aminohexanoic acid 

5-9. N-crotonoyl-6-aminohexanoic acid 

5-10. N-propioloyl-6-aminohexanoic acid 

5-11. N-benzoyi-6-aminohexanoic acid 

5-12. N-(q -toluoyl)-6-aminohexanoic acid 

5-13. N-(4-methoxyben2oyl)-6-aminohexanoic acid 

5-1 4. N-(4-aminobenzoyl)-6-aminohexanoic acid 

5-15. N-(1-naphthoyl)-6-aminohexanoic acid 

5-16. Il^yclobutanecarbonyl-6-aminphexanoic acid 

5-17. N^yclopentanecarbonyir6-anriinohexanoic acid 

5-18. N<:yciohexanecarbonyl-6-aminohexanoic acid 

5-19. N-phenyIacetyl-6-aminohexanoic acid 

5-20. N-(3-phenylpropionyl)-6-aminohexanoic acid 

5-21. N-nicotinoyl-6-aminohexanoic acid 

5-22. N-(2-thiophenecartx>nyl)-6-aiTiinohexanoic acid 

5-23. N-methoxycarbonyl-6-aminohexanoic acid 

5-24. 14^thoxycarbonyl-6-aniinohexanoic acid 

5-25. N -butoxycarbonyl-6-aminohexanoic acid 

5-26. N -pentyloxycarbonyl-6-aminohexanoic acid 

5-27. N -benzyloxycarbonyl-6-arninohexanoic acid 

5-28. N -phenethyIoxycarbonyl-6-aminohexanoic acid 

5-29. N-(3-phenylpropoxycarbonyl)-6-aminohexanoic acid 

5-30. N-(4-methoxyben2yIoxycarbonyl)-6-aminohexanoic acid 

5-31. N-(4-methylbenzyloxycarbonyI)-6-aminohexanoic acid 

5-32. N-(o-methyitenzyioxycartx)nyl)-6-ajTiinohexanoic acid 

5-33. N-(N-methylnicotinoyl)-6-aminohexano!C acid 

5-34. N-{4-chlorophenyiacetyi)-6-aminohexanoic acid 



6. 8-Aminooctanftir acid derivatives. 

6-1. N-acetyl-8-aminooctanoic acid 

6-2. N-vaiery!-8-aminooctanoic acid 

6-3. N-benzoyl-8-aminooctanoic acid 

6-4. N -(3-hydroxyl^nzoyl)-8-aniinooctahoic acid 

6-5. N -(3-sulphobenzoyl)-8-aminooctanoic acid 

6-6. N -cyclopropanecarbonyl-8-aminooctanoic acid 

6-7. N -(4-aminophenylacetyl)-8-aminooctanoic acid 

6-8. N-methoxycarbonyl-8-aminooctanoic acid 

6-9. N -propoxycarbonyl-8-aminooctanoic acid 

6-10. N -isopropoxycarbonyl-8-aminooctanoic acid 

6-11. N -benzyIoxycarbonyl-8-aminooctanoic acid 

6-12. N -(4-hydroxybenzyloxycarbonyl>-8-aminooctanoic acid 

6-13. N-(N-methylnicotinoyl>-8-aminooctanoic acid 

6-14. £H6-hydroxynicotinoyl)-8-aminooctanoic acid 
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7. Alanine derivatives. 

7-1 . N-valerylaianine 
7-2. N-hexanoylaJanine 
7-3. N-benzoylalanine 
7-4. N-(4-methoxybenzoyl)aJanine 
7-5. £f-(1-naphthoyl)alanine 
7-6. N-(1 -pheny 1-1 -cyclopropanecarbonyl)alanine 
7-7. N-phenylacetylalanine 
7-8. N-butoxycarbonylalanine 
7-9. N-benzyloxycarbonylalanine t 
7-1 0. N-{ot-methylbenzyloxycarbonyl)alanine 
7-1 1 . N-octanoylglycylalanine 
7-12. N -benzoylglycylalanine 
7-13. W-butoxycarbonylglycylalanine 
7-14. N-benzoylvalylaianine 
7-15. N-(|>toluoyl)valylalanine 
7-16. N-cyclopentanecarbonylvalylalanine 
. 7-17. N-cyclohexanecarbonylvalylalanine 
7-18. N-benzyloxycarbonylvaiylalanine . 
7-19. N-benzoylleucylaianine 
7-20. N-{4-methoxybenzoyl)ieucylalanine 
7-21 . N-butoxycarbonyl!eucy!alanine 
7-22. N-benzyloxycarbonylleucylalanine 
7-23. N-{2-bromobenzoyl)a!anine 



8, 2-Aminobutvric acid derivatives. 

8-1. N-piValoyl-2-aminobutyric acid 

8-2. N-hexanoyl-2-aminobutyric acid 

8-3. N-heptanoyl-2-aminobutyric acid 

8-4. N-benzoyl-2-aminobutyric add 

8-5. N-(q -toluoyl)-2-aminobutyric acid 

8-6. N-(1-phenyI-1-cyclopentanecarbonyl)-2-aminobutyric acid 

8-7. N-(a^r-diphenylacetyl)-2-aminobutyric add 

8-8. £l-ethoxycarbonyl-2-aminobutyric acid 

8-9. N-benzyloxycarbonyl-2-aminobutyric acid 

8- 10. N-(4-methoxybenzyloxycarbonyi-2-aminobutyric acid 

9j Norvaline derivatives. 

9- 1 . N-valerylnorvaline 
9-2. N-decanoylnorvaline 
9-3. N-benzoylnorvaline 
9-4. N-(m-toIuoyl)norvaline 

9-5. N-(3-su!phobenzoyl)norvaIine 

9-6. N -cyclohexanecarbonylnorvaline 

9-7. N-(1 -pheny 1-1 -cyclohexanecarbonyl)norva!ine 

9-8. M-(a-phenyl-a-ethylacetyi)norvaline 

9-9. N-(4-methoxyphenylacetyl)norvaline 

9-10. N -(2-pyrazinecarbonyl)norvaIine 

9-11. N-benzyloxycarbonylnorva!ine 

9-12. H-(4-methylbenzyloxycarbonyl)norvaJine 
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Valine derivatives. 

1 0-1 . N-propiony Ivaline 

10-2. N-butyrylvaline 

10-3. N-isobutyry ivaline 

10-4. N -valery Ivaline 

10-5. £l-acryloylvaline 

10-6. N-methacryloy Ivaline 

10-7. N-crotonoylvaline 

10-8. N-propioloy Ivaline 

10-9. N-(2-methoxybenzoyi)vaIine 

1 0-1 0. N-(4-butoxybenzoyl)valine 

10-11. N-cyclopentanecarbonylvaline 

10-12. N-cyclohexanecarbony Ivaline 

1 0-1 3. N-(1 -phenyl-1 -cyclopentanecarbonyl)valine 

10-14. N-phenylacetylvaline 

1 0-1 5. N-nicotinoy Ivaline 

1 0-1 6. N-(2-piperidinecarbonyl)valine 

10-17. N-ethoxycarbonylvaline 

10-18. N-isopropoxycarbony Ivaline 

10-19. N-t-butoxycarbonylvaJine 

10-20. N-pentyloxycarbony Ivaline 

10-21. N-benzyloxycarbonylvaline 

10-22. N-(B-p-tolylacetyl)valine 

10-23. N-benzoylglycylvaline 

10-24. N-(B-toluoyl)glycylvaline 

10-25. N-(1-naphthoyl)g!ycylvaline 

10-26. N-cyclopentanecarbonylglycylvaline 

10-27. N-butoxycarbonylglycylvaline 

10-28. N-octanoylalanyl valine 

10-29. N-benzoylalanylvaline 

10-30. N-(B-toluoyl)alany Ivaline 

10-31. N-(4-aminobenzoyl)alanylvaline 

10-32. N-(1-naphthoyl)alany Ivaline 

10-33. N-cyclohexanecarbonylalanylvaline 

10-34. N-phenylacetylalany Ivaline 

10-35. N-benzyloxycarbonylalany Ivaline 

10-36. N-benzoylleucylvaNne 

10-37. N-benzoylglycylalanylvaline 

10-38. N-(b -toluoyl)glycylalanylvaline 

1 0-39. N-(1 -naphthoyl>glycy lalany Ivaline 

10-40. N-cyclopentanecarbonylglycylalanylvaline 

10-41 . N-butoxycarbonyiglycylalanylvaline 

1 0-42. N-benzyloxycarbonylglycylalanylvaline 

10-43. N-( N-methylnicotinoyl)valine 

10-44. N-(3-fluorobenzoyl)va!ine 

10-45. M-benzoylvaline 



11. Leucine derivatives. 

11-1. N-butyrylleucine 

11-2. N-iso valery (leucine 

1 1-3. N-benzoyl!eucine 

11-4. N-(4-butylbenzoyl)leucine 

11-5. N-(2-hydroxybenzoyl)leucine 

11-6. N-(3-sulphobenzoyl)leucine 

11-7. N -cyclopentanecarbonylleucine 
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11-8. N-cyclohexanecarbony (leucine 

11-9. N-(1-phenyM-cydopropanecarbonyl)Ieucine 

11-10. N-phenylacetylleucine 

11-11. N-nicotinoylleucine 

11-12. N-ethoxycarbonylleucine 

11-13. N-benzyloxycarbony (leucine 

11-14. N -(4-hydroxyphenylacetyl)leucine 

11-15. N-benzoylvalylleucine 

11-16. N-ethoxycarbonylvalylleucine 

11-17. N-benzoylphenylalanylleucine 

11-18. N-phenylacetylphenyla!anyIleucine 

11-19. N-benzyloxycarbonylphenylalanylleucine 

11-20. N-ben2oylhistidylleucine 

1 1-21 . N-{B-toluoyl)histidylleucin8 

1 1-22. N-(4-hydroxybenzoyl)histidylleucine 

1 1-23. N-(1-naphthoyl)histidylleucine 

1 1-24. N-benzoylglycylphenylalanylleucine 

1 1-25. H"(^m©tooxybenzoyl)glycylphenylalanylleucine 

1 1-26. N-phenyiacetylglycylphenylalany (leucine 

11-27. N-t-butoxycarbonylleucine 



12, Isoleucine, derivatives. 

12-1. N-vaierylisoleucine 

12-2. N-pivaloylisoleucine 

12-3. N-octanoylisoleucine 

12-4. N-benzoy (isoleucine 

12-5. N-(3-hydroxybenzoyl)isoleucine 

12-6. N-cyclopentanecarbonylisoIeucine 

12-7. N-cyc!ohexanecarbony(isoleucine 

1 2-8. N-(1 -pheny 1-1 -cyclopentanecarbony l)isoleucine 

12-9. N -phenyiacetylisoleucine 

12-10. N-methoxycarbonylisoleucine 

12-11. N-propoxycarbonylisoleucine 

12-12. N-isopropoxycarbony (isoleucine 

12-13. N-benzyloxycarbony lisoleucine 



13. Norleucine derivatives. 

13-1. N-propionylnorleucine 

13-2. Ji-vaierylnorleucine 

13-3. N-pivaloylnorleucine 

13-4. N-nonanoylnorleucine 

13-5. N-benzoy Inorleucine 

13-6. N-(4-hydroxybenzyl)norleucine 

13-7. N-cyc!ohexanecarbonyInorleucine 

1 3-8. N-(1 -pheny 1-1 -cyclopropanecarbony l)norieucine 

13-9. N -(a-phenyl-a-ethylacetyl)norleucine 

13-10. N-ethoxycarbony Inorleucine 

13-11. N-propoxycarbony Inorleucine 

13-12. N-butoxycarbonylnorleucine 

13-13. N-benzyloxycarbonylnorleucine 
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14. Oligopeptide derivatives 

14-1. N-benzoylglycy Iphenylalanine 

1 4-2. N-<4-hydroxybenzoyl)glycylphenylalanine 

1 4-3. N-(1 -naphthoy l)glycylpheny lalanine 

14-4. N-ethoxycarbonylglycylpheny lalanine 

1 4-5. N-benzy loxycarbonylgiycy Iphenylalanine 

14-6. N-benzoylalany Iphenylalanine 

14-7. N-(fi -toluoyl)alanylphenylalanine 

1 4-8. N-(4-hydroxybenzoyl)alanylpheny lalanine 

1 4-9. N-(4-aminobenzoy l)alanylpheny lalanine 

1 4-1 0. N-(1 -naphthoy i)aiany Iphenylalanine 

14-11. N-benzy loxycarbonylalany Iphenylalanine 

14-12. N-benzoyileucylphenyialine 

1 4-1 3. N-<4-hydroxybenzoyl)leucyphenylalanine 

14-14. N-cyclohexanecarbony lleucy Iphenylalanine 

14- 15. N-benzy loxycarbonylleucypheny lalanine 

15. Tyrosine derivatives. 

15- 1. N-benzoyltyrosine 

15-2. N-(3-methoxybenzoyl)tyrosine 
15-3. N-cyclohexanecarbonyftyrosine 
15-4. N-benzyloxycarbonyltyrosine 
15-5. N-phenethyloxycarbonyltyrosine 



16. O-Methvltvrosine derivatives. 

16-1. N-acetyl-£-methyltyrosine 

16-2. N-propioloyl-Q-methyltyrosine 

1 6-3. N-benzoy l-O -methyltyrosine 

16-4. f4-(4-aminobenzoyl)-jS-m©thyltyrosine 

1 6-5. N-(1-phenyM -cyclopentanecarbonyl)-Q-methyltyrosine 

1 6-6. N-(1 -pheny 1-1 -cy clohexanecarbony l)-0^methy Ity rostne . 

1 6-7. N-methoxycarbonyl-O -methyltyrosine 

16-8. r^benzyloxycarbonyl-Q-methyltyrosine 

1 6-9. N-pheny lethy loxycarbonyl-O-methy (tyrosine 



17. Asoartlc acid derivatives. 

17-1. N-heptanoylaspartic acid 

17-2. N-decanoylaspartic acid 

17-3. N-(4-hydroxybenzoyl)aspartic acid 

17-4. N -(3-hydroxy-2-naphthoyl)aspartic acid 

17-5. N -(1 -pheny 1-1 -cyclopentanecarbonyl)aspartic acid 

17-6. N-(1-phenyl-1-cyclohexanecarbonyl)aspartic acid 

17-7. N-benzy loxycarbonylaspartic acid 

17-8. N-(4-methoxybenzyloxycarbonyl)aspartic acid 



18. Glutamic acid derivatives. 

18-1. N-nonanoylglutamic acid 

18-2. N-(4-methoxybenzoyl)glutamic acid 

18-3. N-(1-naphthoyl)g!utamic acid 
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18-4. N-(1-phenyH-cyclopentanecarbonyl)glutam!C acid 
18-5. N -benzyloxycarbonylglutamic acid 
18-6. N-benzoylglutamic acid 



19. 4-CarboxvolLrtamic acid derivatives. 

19-1. N-heptanoyl-4-carboxygiutamic acid 

19-2. N-(4-methoxybenzoylH-carboxyglutamic acid 

19-3. N-(1^aphthoyl)-4-carboxy glutamic acid 

19-4. I^(1-hydroxy-2-naphthoyi)-4-carboxyglutarnic acid 

19-5. N -phenyiacetyl-4-carboxyglutamic acid 



20, 3-Methylaspartic acid derivatives. 

20-1. N -octanoyl-3-methyiaspartic acid 

20-2. N-(4-methoxybenzoyi)-3-methylaspartic acid 

20-3. N-(«-phenyl-a-cycIopentylacetyl)-3-methylaspartic acid 



21. 2-Aminoadipjc add derivatives. 

21-1. N-hexanoyl-2-arninoadipic add 
21-2. N-benzoyl-2-arninoadipic acid 
21-3. N-(e-toIuoyl)-2-aminoadipic acid 
21-4. N-(1-naphthoyl)-2-aminoadipic acid 
21-5. N-(4~phenylbutyiyl)-2-aminoadipic acid 
21-6. N-phenylacetyl-2-aminoadipic add 
21-7. N -ethoxycarbonyi-2-aminoadipic acid 



22. 2-Aminopimelic acid derivatives. 

22-1. N -valeryl-2-aminopimelic acid 

22-2. N-benzoyl-2-aminopimelic add 

22-3. N-(3-phenylpropionyl)-2-aminopimeIic acid 

22-4v N-methoxycarbonyl-2-arninopime!ic acid 

22-5. N-ethoxycarbonyl-2-arninopimelic acid 

22-6. N-benzyloxycarbonyl-2-aminopimelic acid 



23. 2-Aminosuberic acid derivatives. 

23-1. H -butyryl-2-aminosuberic acid 

23-2. N-benzoyl-2-aminosuberic acid 

23-2. N-(1-naphthoyl)-2-aminosuberic acid 

23-4. N r(a-pheny!-o-cyc!opentylacetyi)-2-aminosuberic acid 

23-5. N-methoxycarbonyl-2-aminosuberic acid 

23-6. N-propoxycarbonyl-2-aminosuberic acid 



24. 3-Hvdroxvaspartic acid derivatives. 

24-1. N-(1-naphthoyl)-3-hydroxyBspartic acid 

24-2. N-(1-phenyl-1-cyciohexanecarbonyl)-3-hydroxyaspartic acid 
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24-3. N-(a-phenyl-or-ethylac8tyl)-3-hydroxyaspartic acid 



25. 3-Hvdroxvolutamic acid derivatives. 

25-1. N-(1-naphthoyl)-3-hydroxyg!utamic acid 

25-2. N-(1-phenyi-1-cyclohexaJiec^rbonyl)-3-hydroxyglutamic acid 

25- 3. N-(a t a-diphenylacetyl)-3-hydroxygliJtamic acid 

26. 2.3-Diaminoprooionic acid derivatives. 

26- 1. N a -hexanoyi-2,3-diaininopropionic acid 
26-2. N a -(4-butylbenzoyl)-2.3-diaminopropionic acid 
26-3. N° f N^-diben2oyl-2.3-diaminopropjonic acid 

26-4. N a -(l-phenyl-1-cydopentanec3rbonyl)-2.3^iaminopropionic \ 
26-5. N a -(ot-phenyl-of-ethylacetyl)-2 t 3-diaminopropionic acid 



27; 2.4-Diaminobutvric acid derivatives. 

27-1. N a -(1-riaphthoyi)-2 t 4-diaminobutyric acid 

27-2. N a ,N*-dibenzoyl-2,4-diaminobutyric acid 

27-3. NNl-P^enyl-1-cyclopentanecartx>nyl)-2.4-diaminobutyric acid 

27^4. N a -(er-phenyl-of-ethylacetyl)-2 i 4-diaminobutyric acid 



28. 5-Hvdroxvivsine derivatives. 

28-1 . N a -(j£to!uoyI)-5-hydroxylysine 

28-2. N^N^-dibenzoyl-S-hydroxylysine 

28-3. N a -(1 -phenyl-1 -cyclopentanecarbony i)-5-hydroxylysine 

28-4. N a -(a-phenyl-a-cyc!opentylacetyl>-5-hydroxylysine 

28-5. fvF-O -phenyl-1 -cyciopentanecarbony!)-5-hydroxy lysine 



29. Arainine derivatives. 

29-1. N a -heptanoylarginine 

29- 2. N a -(2-methoxybenzoyl)arginine 

30. N g .N a -Dimethvlomithin^ derivatives. 

30- 1 . N a -pivaloyl-N 5 ,N 5 -dimethylornithine 
30-2. N a -octanoyl-N 5 ,N 5 -dimethyiornithine 
30-3. N a -acryloyl-£?,N 5 -dimethylornithine 
30-4. N °-benzoyl-N* N 5 -dimethylornithine 

30-5. N°-(4-hydroxybenzoyl)-N a i N^-dimethylornithine 
30-6. N a -cyclohexanecarbonyl-N [*fcl 5 -dimethylomithine 
30-7. ^-(o-phenyl-a-methylacetylJ-N^^-dimethylornithine 
30-8. N a -ethoxycarbonyl-N a f N a -dirnethylomithine 
30-9. N°-butoxycarbonyl-^ f f^irnethylornithine 
30-1 0. N a -benzyloxycarbonyl-N 5 , N a -dimethylomi thine 
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31 . N e -MethvHvsine derivatives. 

31-1. N a -hexanoyf-N 6 -methyllysine 
31-2. N a -nonanoyl-N*-methy Ilysine 
31-3. N a -acryloyl-N*-methyllystne 
31-4. ^ a -benzoyl-N 6 -methyllysine 
31 -5. N a -(4-butoxybenzoy l)-N 6 -methy Ilysine 
31 -6. N a -(3-su!phobenzoy i)-N € -methyllysine 
31 -7. N a -cyclobutanecarbonyl-N*-methyllysine 
31-8. N°-cyclohexanecarbonyl-N € -methy Ilysine 
31-9. N a -phenylacetyl-N*-methy Ilysine 
31-10. N a -propoxycarbonyI-N e -methyllysine 
31-11. N a -isopropoxycarbonyl-N € -methyllysine 
31 -1 2. N a -benzy loxycarbony l-N*-methy Ilysine 



32. Cysteine derivatives. 

32-1 . N-phenylacetylcysteine 



33. Methionine derivatives. 

33-1 . N-va!ery Imethionine 

33-2. N-acryloylmethlonine 

33-3. N-methacryloylmethionine 

33-4. N-benzoylmethionine 

33-5. N-(B-toluoyl)methionine 

33-6. N-(4-methoxybenzoyl)methionine 

33-7. N-(4-aminobenzoyl)methionine 

33-8. N-cyclopentanecarbonylmethionine 

33-9. N -cyclohexanecarbonylmethionine 

33-1 0. N^(1 -pheny 1-1 -cyclohexanecarbonylmethionine 

33-1 1 . N -phenylacetylmethionine 

33-1 2. N-(a-phenyl-a-methylacetyl)methionine 

33-13. N -methoxycarbonylmethionine 

33-14. N-ethoxycarbonylmethionine 

33-15. N-butoxycarbony Imethionine 

33-16. N-benzyloxycarbonylmethionine 

33-17. N-(4-methylbenzyloxycarbonyl)methionine 

33-18. N-benzoylglycylmethionine 

33-1 9. N-(4-methoxybenzoyl)glycylmethionine 

33-20. M-benzyloxycarbonylglycylmethionine 

33-21. N-benzoylvaly Imethionine 

33-22. N-cycIopentanecarbonylvalylmethionine 

33-23. N-ethoxycarbonylvalylmethionine 



34. Ethionine derivatives. 

34-1 . N-butyrylethionine 
34-2. N-benzoylethionine 
34-3. N-(p-toluoyl)ethionine 
34-4. N-(m-toluoyl)ethionine 
34-5. N -(4-butylbenzoyl)ethionine 
34-6. N-{4-hydroxybenzoyl)ethionine 
34-7. N-(4-aminobenzoyl)ethionine 
34-8. N-(3-sulphobenzoyl)ethionine 
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34-9. N-0 -ph8nyl-1-cyctopropanecarbonyl)ethion!ne 

34-10. N -phenyiacetylethionine 

34-11. N-methoxycartwnylethionine 

34-12. N-ethoxycarbonylethionin© 

34-13. M-benzyloxycartwDnylethionine 

34-14. N-(4-methoxybenzyloxycarbonyl)ethionine 

34-15. if-cyclohexanecarbonylethionine 



35. S-Carboxvmethvlcvsteine derivatives. 

35-1 . N-propionyl-§-carboxymethylcysteine 

35-2. N-acry!oyl-S-carboxymethylcysteine 

35-3. N-benzoyl-S-carboxymethylcysteine 

35-4. N-(e-toluoyl)-S-cajboxymethylcysteine 

35-5. N^4-methoxybenzoyl)-S-carboxymethylcysteine 

35-6. N-(4-butoxybenzoyl>-SK3rtx)xymethylcysteine 

35-7. N^yclohexanecarbonyl-S-<^u1x5xymethylcysteine 

35-8. N-(1 -pheny 1-1 -cyclopentanecarbonyl)-S-caj1x)xymethy]cysteine 

35- 9. N-(a-methylb8nzyloxycarbonyl)-S -carboxymethylcysteine 

36. S-Benzvlcvsteine derivatives. 

36- 1. N -benzoyl-S-benzylcysteine 

36-2. N -(4-hydroxybenzoyl>-S-beazylcysteine 
36-3. N-(3-sulphobenzoyl)-S-benzylcysteine 
36-4. N-cyclopropanecarbonyl-S-benzylcysteine 
36-5. N-methoxycarbonyl-S -benzylcysteine 
36-6. N-ethoxycarbonyl-S-benzylcysteine 
36-7. N-propoxycarbonyl-S-benzylcysteine 

36- 8. N -(4-hydroxybenzyloxycarbonyl)-§-benzylcyste!ne 

37. Methionine S-oxide derivatives. 

37- 1. N-(e-to!uoyl)methionine §-oxide 

37-2. N-pentyloxycarbonylmethionine g-oxide 

37- 3. N-benzyloxycarbonylmethionine S-oxide 

38. Ethionine S-oxide derivatives. 

38- 1. N-benzoylethionine S-oxide 

38-2. N-benzyloxycarbonylethionine S-oxide 



39, Methionine S.S-dioxide derivatives. 

39-1. N-(1-napthoyl)methionineS. S-dioxide 

39-2. Ncyclohexanecarbonylmethionine S,S-dioxide 

39-3. N-pentyloxycarbonylmethionine §, S-dioxide 



40, Cvsteic acid derivatives. 

40-1 . fi-(ertoluoyl)cysteic acid 
40-2. n-(1-napthoyl)cy$teic add 
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40-3. ^-(3-hydroxy-2-napthoyl)cysteic acid 

40-4. N-(1-phenyl-1-cyclohexanecarbonyl)cysteic acid 



41. Serine derivatives. 

41-1. N-octanoy [serine 

41-2. N-benzoylserine 

41-3. N-(m-toluoyl)serine 

41-4. N-(4-methoxybenzoyl)serine 

41-5. N-(1-napthoyl)serine 

41 -6. N-(1 -pheny 1-1 -cyclopentanecarbony l)serine 

41-7. N-benzyloxycarbonylserine 

41 -8. N-(a-methylbenzyloxycarbonyl)serine 



42. O-methvlserine derivatives. 

42-1 . N-valeryl-O-methylserine 

42-2. N-benzoyl-Q-metnylserine 

42-3. N-cyclohexanecarbonyl-S-methylserine 

42-4. N-phenylacetyl-O-methylserine 

42-5. N-(a-phenyl-or-methylacetyl)-0-methylserine 

42-6. N-(3-phenylpropionyi)-0-methylserine 

42-7. N-phenethyloxycarbonyl-O-methylserine 



43. Threonine derivatives. 

43-1. N-hexanoylthreonine 

43-2. N-nonanoylthreonine 

43-3. N-benzoylthreonine 

43-4. N-(3-hydroxy-2-naphthoyl)threonine 

43-5. N-cyclohexanecarbonylthreonine 

43-6. N-(a,a-diphenylacetyl)threonine 

43-7. N-butoxycarbonylthreonine 

43-8. N-benzyloxycarbonylthreonine 

43-9. N-(4-rnethoxybenzyloxycarbonyl)threonine 



44. O-Methvlthreonine derivatives. 

44-1. N -butyryl-O-methylthreonine 

44-2. N -(4-methoxybenzyoyl)-Q-methylthreonine 

44-3. .N-(1 -naphthoyI)-0-methylthreonine 

44-4. N-(1 -phenyl-1 -cyclopentanecarbony !)-<>methy Ithreonine 

44-5. N-ethyoxycarbonyl-O -methy Ithreonine 

44-6. N-(3-phenylpropoxycarbonyi>-0-methylthreonine 



45. Homoserine derivatives. 

45-1. N-heptanoylhomoserine 

45-2. N-benzoyihomoserine 

45-3. N-(3-methoxybenzoyl)homoserine 

45-4. N-(o-phenyl-o-cyclopentylacetyl)homoserin8 

45-5. N -(4-hydroxybenzy!oxycarbonyl)homoserine 
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45-6. N -(4~methylbenzyloxycarbonyl)homoserine 



46. Ethoxinine derivatives. 

46-1 . N-benzoylethoxinine 
46-2. N-(4-butoxybenzoyl)ethoxine 
46-3. N-cyclohexanecarbony!ethoxinine 
46-4. N-methoxycarbonylethoxinine 



47. 3-Methoxvvaline derivatives. 

47-1. N-isovaleryl-3-methoxyvaline 

47-2. N-(p-toluoyl)-3-methoxyvaline 

47-3. N-(l-naphthoyl)-3-methoxyvaline 

47-4. N-cyclopentanecarbonyl-3-methoxyvaIine 

47-5. N-cyclohexanecarbonyl-3-methoxyvaline 

47-6. N-methoxycarbonyl-3-methoxyvaline 

47-7. N-ethoxycarbonyl-3-methoxyvaline 



4£, 3-Phenv)serine derivatives. 

48-1. N-propionyl-3-phenylserine 

48-2. N-(4-aminobenzoyl)-3-phenylserine 

48-3. N-(1-naphthoyl)-3-phenyfserine 

48-4. N-benzoyl-3-phenylserine 

48-5. N-cyclohexanecarbonyl-3-phenylserine 

48-6. N-phenylacetyl-3-phenylserine 

48-7. N-methoxycarbonyl-3-phenylserine 

48-8. N-butoxycarbonyl-3-phenylserine 

48-9. N-ben2yloxycarbonyl-3-phenylserine 

48-1 0. N-(a-methy lbenzyloxycarbonyl)-3-phenylserine 



49. 3-Methvl-3-ohenvlalanine derivatives. 

49-1 . N-acetyl-3-methyl-3-phenyla!anine 

49-2. N -hexanoyl-3-methyh3-phenylalanine 

49-3. N-benzoyl-3-methyi-3-phenyla!anine 

49-4. N -(4-aminobenzoyl)-3-methyl-3-phenyialanine 

49-5. N-(3-sulphobenzoyl)-3-methyl-3-phenyIa!anine 

49-6. N-cyclobutanecarbonyl-3-methyl-3-phenylalanine 

49-7. N-cyclopentanecarbonyl-3-methyl-3-phenylaIanine 

49-8. N-phenylacetyl-3-methyl-3-phenylaJanine 

49-9. N-isopropoxycarbonyI-3-methy!-3-phenylalanine 

49-1 0. N-butoxycarbony l-3-methyl-3-pheny lalanine 

49-1 1 . N-(4-aminobenzyIoxycarbonyl>-3-methyl-3-phenylalanine 



50. Histidine derivatives. 

50-1. N -acetylhistidine 
50-2. £J-hexanoyIhistidine 
50-3. N-acryloylhistidine 
50-4. N-methacryloylhistidine 
50-5. N-benzoylhistidine 
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60-6. N-(B-to!uoyI)histidine 

50-7. N-(4-methoxybenzoyl)histidine. 

50-8. N-(4-butoxybenzoyl)histidin9 

50-9. N-cyclopentanecarbonylhistidine 

50-10. W-cyclohexanecarbonylhistidine 

50-1 1 . N-(1-phenyl-1-cycfopentanecarbonyl)histidine 

50-12. N -phenylacetylhistidine 

50-1 3. N-(a-phenyl-a-cyclopenty lacetyl)histidine 

50-14. N -(4-methoxybertzyloxycarbonyl)histidine 

50-15. N-benzoylglycylhistidine 

50-16. N -(4-butyIbenzoyl)glycylhistidine 

50-17. N-phenylacetylglycylhistidine 

50-18. N-ethoxycarbonylglycylhistidine 

50-1 9. N-benzyloxycarbonylglycylhisttdine 

50-20. N-benzoylglycylglyclhistldine 

50-21 . N-ethoxycarbonylglycylglycylhistidine 

50-22. N-benzyloxycarbonylglycylglycylhistidine 

50-23. N-t-butoxycarbonylhistidine 



51 . Tryptophan derivatives. 

51-1. N-(4-hydroxybenzoyl)trytophan 
51-2. N-benzyloxycarbonyttrytophan 



52. 2-Methvlalanine derivatives. 

52-1 . N-propionyl-2-methyIaIanine 

52-2. N-benzoyl-2-methylaIanine 

52-3. N-(rn-toIuoyl)-2-m0thylalanine 

52-4. W-(3-methoxybenzoyl)-2-methylaIanine 

52-5. N-cyclobutanecarbonyh2-methy!alanine 

52-6. N-phenylacetyl-2-methylalanlne 

52-7. N-phenethyloxycarbonyI-2-methy!alanine 



53. 2-Methvlserine derivatives. 

53-1. N-valeryl-2-methylserine 

53-2. N-octanoyl-2-methylserine 

53-3. N-benzoyI-2-methy!serlne 

53-4. N-(o-toluoyI)-2-methylserine 

53-5. N-(4-methoxybenzoyI)-2-methylserine 

53-6. N-(1-naphthoyl>-2-methylserine 

53-7. N-cyclopentanecarbonyl-2-methylserine 

53-8. N-(a,a-diphenylacetyl)-2-methylserine 

53-9. N -penty!oxycarbonyl-2-methylserine 



54. 2-Hvdroxvisoleucine derivatives. 

54-1. N -valeryl-2-hydroxyisoleucine 

54-2. N-heptanoyh2-hydroxyiso!eucine 

54-3. N-benzoyl-2-hydroxyisoleucine 

54-4. ^-(4~butylbenzoyl)-2-hydroxyisoleucine 

54-5. N-(3-hydroxy-2-naphthoy1)-2-hydroxyisoleucin8 

54-6. N -cyclohexanecarbonyl-2-hydroxyisofeucine 
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54-7. N -pheny!acetyl-2-hydroxyisoleucine 



55. 2-Methvlmethionine derivatives. 

55-1 . N -hexanoyl-2-methylmethionine 

55-2. H-benzoyl-2-methylmethionine 

55-3. N-(4-hydroxybenzoyl)-2-methylmethionine 

55-4. N-propoxycarbonyl-2-methylmethionine 

55-5. N -isopropoxycarbonyl-2-methylmethionine 



56. 2-Ethvl-2-phenvlolvcine derivatives. 

56-1 . N-acety!-2-ethyl-2-phenylglycine 

56-2. N-butyryl-2-ethyl-2-phenylglycine 

56-3. N-(3-sulphobenzoyl)-2-ethyl-2-phenylglydne 

56-4. N-ethoxycarbonyl-2-ethyl-2-phenylglycme 

56-I5. N-propoxycartx>nyh2-ethyl-2-phenylglycine 



5Z, 3-Aminobutvric acid derivatives. 

57-1 . N -hexanoyl-3-aminobutyric acid 

57-2. N-benzoyI-3-aminobutyric acid 

57-3. N-(4-methoxybenzoyl)-3-aminobutyric acid 

57-4. N-(3-sulphobenzoyl)-3-amir>obutyric acid 

57-5. N-(1-naphthoyl)-3-aminobutyric acid 

57-6. N-cyclopropanecart>onyl-3-arninobutyric acid 

57-7. N-(a,a-diphenylacetyI)-3-aminobutyric acid 

57-8. N -(4-phenylbutyl)-3-aminobutyric acid 

57-9. N -(a-methylbenzyloxycarbonyi)-3-aminobutyric acid 



58. 3-Amino-4-methvlvaferic acid derivatives. 

58-1 . N-valery l-3-amino-4-methylvaleric acid 

58-2. N-isovaleryl-3-amino-4-methyivaJeric acid 

58-3. N-heptanoyl-3-amino-4-methylvaieric acid 

58-4. N-benzoyl-3-amino-4-methyfvaleric acid 

58-5. N-( ffi-toluoyl)-3-amino-4-methylvaleric acid 

58-6. N-(3-sulphobenzoyl)-3-annino-4*methylvaleric acid 

58-7. N-(1-naphthoyl>-3-amino-4-rnethyIvaleric acid 

58-8. N-phenylacetyl-3-amino-4-methylvaieric acid 

58-9. N-(3-phenylpropionyl)-3-amino-4-methyfvaleric acid 

58-10. N-butoxycarbonyl-3-amino-4-methylvaleric acid 

58-1 1 . N-(4-methylbenzy!oxycarbonyl)-3-amino-4-rnethylvaleric acid 



52i 3-AminQ-3-phenylpropionic acid derivatives. 

59-1. N-butyryl-3-amino-3-phenylpropionic acid 

59-2. N-valeryl-3-amino-3-phenylpropionic acid 

59-3. N-benzoyl-3-amino-3-phenylpropionic acid 

59-4. N-(4-aminobenzoyl)-3-arnino-3-phenylpropic)nic acid 

59-5. N-cyclopropanecarbonyl-3-amino-3-phenylprop?onic acid 

59-6. N-cyclobutanecarbonyl-3-amino-3-phenylpropionic acid 

59-7. N-cyclopentanecarbonyl-3-amino-3-phenylpropionic acid 
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59-8. N-methoxycarbonyl-3-amino^-phenylpropionic acid 
59-9. N-propoxycarbonyl-3-amino-3-phenylpropionic acid 
59-10. N -butoxycarbonyl-3-amino-3-phenylpropionic acid 

59- 11. £f-(4-aminoben2yloxycail3onyl)-3-amincK3-pheny!-propionic acid 

5 

60. 3-Amino-2-hvdroxvpropionic acid derivatives. 

60- 1. N-vaJeryl-3-amino2-hydroxypropionic acid 

10 60-2. N-heptanoyH3-amino-2-hydroxypropionic acid 

60-3. N-beraoyl-3-amino-2-hydroxypropionic acid 
60-4. N-(3-methoxybenzoyl)-3-amino-2-hydroxypropionic acid 
60-5. N-cyclohexanecarbonyl-3-amino-2-hydroxypropionic acid 

60- 6. N-benzyloxycarbonyl-3-amino-2-hydroxypropionic acid 

75 60-7. N-(3-phenylpropoxycarbonyl)-3-amino-2-hydroxypropionic acid 

£L 4-Amino-3-hvdroxvbutvric acid derivatives 

20 61-1. £l-isobutyryl-4-amino-3-hydroxybutyric acid 

61- 2. ^-decanoyl-4-amino-3-hydroxybutyric acid 
61-3. N-benzoyl-4-amino-3-hydroxybutyric acid 
61-4. N-(o-toluoyl)-4-amino-3-hydrdxybutyric acid 
61-5. N-<3-aminoben2oyl)-4-aniino-3-hydroxybutyric acid 

25 61 -6. N -(1 -pheny i-1 -<^clohexanecarbonyl)-4-amino-3-hydroxy butyric acid 

61-7. N-(or-phenyl-c^methyIac»tyl)-4-amino-3-hydroxybutyric acid 
61-8. N-(4-methoxybenzyioxycarbonyl)-4-amino-3-hydroxy butyric acid 
Of the amino acid derivatives listed above, the following are particularly preferred: Compounds No. 2-5. 
2-6, 2-7, 2-18, 2-22, 4-6. 5-11, 5-18, 5-33, 6-3. 7-3, 7-5, 7-14, 8-4, 9-3. 10-4, 10-29, 10-45, 11-3. 11-24, 13-5,' 
30 14-1, 14-6, 14-14, 16-3, 33-4, 33-11, 33-21, 34-2, 34-14, 43-3, 50-5, 50-6, 50-7, 57-3 and 59-1. Of these, 
Compounds No. 2-22 and 10-45, especially No. 2-22, are most preferred. 

The amino acid derivatives employed in the present invention are acids and, as such, are capable of 
forming salts; any pharmaceuticaliy acceptable salt of these amino acids may be employed. Examples of 
such salts include: alkali metal salts such as the sodium or potassium salts; alkaline earth metal salts, such 
35 as the calcium salt; other metal salts, such as the magnesium, aluminium, iron, zinc, copper, nickel and 
cobalt salts; the' ammonium salt; and salts with amino sugars, such as glucosamine and galactosamine. 

The compositions of the invention may be prepared by any suitable method which involves mixing the 
antibiotic with the amino acid derivative and the invention is not intended to be limited by any particular 
method of preparation. Since the amino acid derivatives employed in this invention have, in general, very 
40 limited solubility in water, it is preferred that they should first be dispersed in water and then converted to a 
suitable salt by adding an aqueous solution of an appropriate base, for example: a metal compound, such 
as sodium hydroxide or potassium hydroxide; ammonia; or an amino sugar, such as glucosamine or 
galactosamine. Sufficient of the base is preferably added to adjust the pH of the mixture to a value within 
the range from 5.5 to 9, more preferably from 6 to 9. 
45 The penem or carbapenem antibiotic is then added to the resulting solution. The mixed solution thus 
obtained may be employed as such or it may first be lyophilized to give a powdery mixture, which may be 
subsequently formulated into an appropriate dosage form suitable for the chosen route of administration, 
either by the manufacturer or prior to use. 

The above mixing and preparation steps may take place at any temperature at which the components 
so are fluid (especially the media) and are not decomposed, e.g. from 0 to 100°C, more conveniently from 0 to 
50°C and most conveniently at about ambient temperature. 

Although it is convenient to administer the antibiotic and the amino acid derivative simultaneously in a 
single composition, it is, of course, clear that the two compounds may be administered separately, provided 
that they are administered sufficiently closely in time to each other that the amino acid derivative has a 
55 suitable concentration in the blood for all or most of the time that the antibiotic is present. Normally, it is 
anticipated that this will be achieved if the two compounds are administered within about one hour of each 
other, the amino acid preferably being administered before the antibiotic. 

The composition of the invention is particularly suitable for use by intravenous administration. 
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There is no particular restriction on trie relative proportions of the amino acid derivative and the penem 
or carbapenem antibiotic; in general, we have found that weight proportions of amino acid derivative to 
antibiotic of from 0.1:1 to 4:1 give good results, but equally proportions outside this range may successfully 
be employed. Approximately equal weights are generally most convenient. 
5 The invention is further illustrated by the following Examples and Activity Tests. In the following, the 
penem or carbapenem antibiotics are referred to by the numbers appended to them in the foregoing list 
and are identified as "(Carba)-Penem Cpd No" whilst the amino acid derivatives are also identified by the 
numbers appended to them in the foreging list and are referred to as "Amino Acid Cpd No." 

70 

EXAMPLE 1 

5 g of N-benzoylvaline (Amino Acid Compound No. 10-45) were weighed out and dispersed in 80 ml of 
water. A 1N aqueous solution of sodium hydroxide was slowly added to this dispersion, and dissolved the 
75 N-benzoylvaline when the pH of the solution reached a value of 7-8. Then, 5 g of (5R.6S)-2-{(3S}-1- 
acetimidoylpyrrolidin-3-ylthio]-6-[1 (R)-hydroxyethyl>2«K:arbapenem-3-carboxyiic acid (Carbapenem Com- 
pound No. 6) were dissolved in this solution, to give a total volume of 100 ml. 



20 EXAMPLE 2 

5 g of N-benzoyl-0-alanine (Amino Acid Compound No. 2-22) were weighed out and dispersed in 40 ml 
of water. A 1N aqueous solution of sodium hydroxide was slowly added to this dispersion, and dissolved the 
N-benzoyl-0-aJanine when the pH of the solution reached a value of 7-8. Then, 5 g of (5R,6S)-2-I3S)-1- 
26 acetimidoylpyirolidin-3-y!thio]-6-[1(^ acid (Carbapenem Com- 

pound No. 6) were dissolved in this solution, to give a total volume of 50 ml. 



EXAMPLE 3 

30 

Similar procedures to those described in Examples 1 and 2 were carried out, using the other penem or 
carbapenem antibiotic substances and the other acylated amino acid derivatives shown in the following 
Table, in the amounts shown in that Table. 

In this Table, where the amino acid derivatives are not specified as being D-or L-, then they are the 
35 PL-form. 

ACTIVITY TESTS 

40 The preparation obtained by the procedure described in Example 1 was injected into the ear vein of a 
rabbit (about 3 kg body weight) in an amount of 3 ml/kg [that is 150 mg/kg of the Carbapenem Compound 
No.6 + 150 mg/kg of N-benzoylvaline (Amino Acid Compound No. 10-45)]. A preparation which had been 
obtained by the same procedure as that described in Example 1 but not including the N-benzoylvaline was 
injected into another rabbit, as a control, in a similar manner to the above. 

45 After one week, the kidneys of both rabbits were excised and examined. A change was observed in the 
renal tissue of the rabbits to which had been administered the preparation without the N-benzoylvaline, but 
no such change at all was observed in the renal tissue of rabbits to which had been administered the 
preparation containing the N-benzoylvaline. 

Similar experiments were carried out on other preparations which were prepared from other penem or 

so carbapenem antibiotic substances and other amino acid derivatives. The Table also shows the results of 
these experiments. 

The observed change in the renal tissue of the control rabbits was a degenerative necrosis of the 
proximal renal tubules in the region of the renal cortex. In the following Table, where the proportion of the 
total area of this region which exhibited such necrosis was from 0 to 25%, this is shown as + + +. Where 
55 the area is less than 50% this is shown as + + and where it is less than 75% this is shown as +. Where 
different animals within each test group exhibited different responses, this is shown as e.g. + + +-++ or 
.+ + -+. 
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It should be noted that, whenever penem or carbapenem antibiotic substances which were not 
combined with amino acid derivatives were administered, a change in the renal tissue was observed. 
Hence, all of the experiments carried out (even where the effect is only " + n ) demonstrated a significant 
protective effect of the amino acid derivative. 



10 








Table 




15 


(Carba ) - 


Amount 


Amino 


Amount 


Ef f < 




Penem 


rag/kg 


Acid 


rag/ kg 






Cpd . No . 




Cpd. No 
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X — D 
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25 
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150 


1-8 


150 






6 


150 


1-10 


150 


+ 




6 


150 


1-11 


150 


4-4- 


30 


6 


150 


1-12 


150 






6 


150 


2-3 


150 


+ + 


35 


6 


150 


2-4 


150 


4-4- 




6 


150 


2-5 


150 


+ 4- + 




6 


250 


2-6 


250 


4-4-4- 


40 


6 


150 


2-7 


150 


+ 4-4- 




6 


150 


2-10 


150 


4-4- 


45 


6 


150 


2-11 


150 


4-4- 




6 


150 


2-13 


150 


4-4- 




6 


150 


2-14 


150 


4-4- 


50 


6 


150 


2-15 


150 


4-4- 



55 
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Table (cont) 



(Carba)- Amount 
penem mg/kg 
Cpd. No. 



Amino 
Acid 
Cpd. No. 



Amount 
mg/kg 



Effect 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 



250 
150 
200 
300 
300 
400 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
250 
150 
150 
150 
150 
150 



2-18 
2-22 
2-22 
2-22 

2- 22 

3- 3 
3-6 
3-8 

3- 15 

4- 1 
4-4 
4-5 

4- 6 

5- 3 
5-11 
5-14 
5-18 

5- 33 

6- 2 
6-3 

6- 11 

7- 2 



250 
150 
200 
300 
150 
400 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
250 
150 
150 
150 
150 
150 



++ + 
+++ 
+++ 
+ + + 
+ + 
+ + + 
+ 



+ + + 

+ + 
+ 

+ + + 
+ + 

+ 
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(Carba)- Amount 
Penem mg/kg 
Cpd. No. 



6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


250 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


400 


6 


400 


6 


150 



Table (cont) 



Amino Amount Effect 

Acid mg/kg 
Cpd . No • 

7-3 150 +++ 

7-5 150 +++ 

7-12 150 

7- 18 150 ++ 

8- 2 150 + 
8-4 150 +++ 
8-8 150 +4- 

8- 10 150 + 

9- 3 150 +++ 

9- 5 150 + 

10- 4 150 +++ 
10-19 250 ++ 
10-24 150 + 
10-30 150 + 
10-32 150 + 
10-33 150 + 
10-34 150 ++ 
10-35 150 ++ 
10-45 150 +++ 
10-45 400 +++ 

10- 45 200 ++' 

11- 3 150 +++ 
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(Carba)- Amount 
Penem mg/kg 



Cpd. NO. 




6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


ISO 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 



Table (cont) 



Amino Amount Effect 

Acid mg/Kg 
Cpd . No • 

11-6 150 + 

11-7 150 4- 

11-8 150 + 

11- 24 150 +++ 

12- 1 150 ++ 

12- 4 150 

13- 1 150 ++ 
13-2 150 ++ 
13-5 150 +++ 

13- 12 150 + 

14- 6 150 +++ 
14-7 150 + 
14-8 150 

14-9 150 + 

14-11 150 + 

14- 14 150 +++ 

15- 1 150 + 

16- 3 150 +4.+ 

17- 1 150 4.+ 
17-3 150 4- 
17-8 150 + 
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(Carba)- Amount 
Penem mg/kg 
Cpd. No- 



6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


400 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 



Table (contj 



Amino Amount Effect 

Acid mg/kg 
Cpd - No . 

18- 2 150 + 

19- 2 150 + 
19-3 150 + 

21- 4 150 + 

22- 6 150 + 

23- 3 150 ++ 

24- 2 150 ++ 

25- 2 150 + 

26- 1 150 + 

27- 3 150 + 

30- 9 150 + 

31- 5 150 + 
33-4 400 +++ 
33-5 150 ++ 
33-7 150 + 
33-11 150 +++ 
33-14 150 +4- 
33-15 150 + 
33-16 150 + 

33- 20 150 ++ 

34- 2 150 ++ + 
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(Carba)- Amount 
Penem mg/kg 



Cpd. No. 




6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


.150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 



Table (cont) 



Amino Amount Effect 

Acid mg/kg 
Cpd . No . 

34-3 150 ++ 

34-6 150 + 

34-8 150 + 

34-12 ISO 

34-13 150 ++ 

34- 14 150 +++ 

35- 3 150 + 

36- 3 150 ++ 

37- 3 150 ++ 
39-2 150 ++ 
41-2 150 + 
41-4 ISO ++ 

41- 7 150 + 

42- 2 150 ++ 

43- 1 150 + 
43-3 150 +++ 
43-5 150 + 
43-7 150 ++ 

43- 8 150 ++ 

44- 3 150 ++ 

45- 5 150 + 
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(Carba)- Amount 
Penem mg/kg 



Cpd . No . 




6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


400 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 


6 


150 



Table (cont) 



Amino Amount Effect 

Acid mg/kg 
Cpd, No. 

46- 1 150 ++ 

47- 3 150 ++ 

48- 2 150 + 
48-5 150 

48- 9 150 + 

49- 2 150 + 

49- 7 150 + 

50- 5 400 +++ 
50-6 150 +++ 
50-7 150 +++ 
50-10 150 

50- 12 150 ++ 

51- 1 150 ++ 

52- 6 150 

53- 1 150 ++ 

54- 1 150 ++ 

55- 3 150 ++ 

56- 3 150 ++ 

57- 3 150 +++ 
57-4 150 

57-6 150 + 
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Table (cont) 



(Carba)- Amount 
Penem mg/)cg 
Cpd. No. 



Amino 
Acid 
Cpd . No . 



Amount 
rag/ Kg 



Effect 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
1 
i 
1 
1 
1 
1 
1 
1 
1 
2 



150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
250 
150 
150 
150 
150 
150 
150 
150 



57- 7 

58- 1 
58-3 
58-6 

58- 9 

59- 1 
59-4 

59- 7 

60- 2 

60- 6 

61- 2 

2- 22 

3- 3 
5-11 
5-18 
10-45 
14-6 

33- 4 

34- 10 
50-5 

4- 6 



150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

250 

150 

150 

150 

150 

150 

150 

150 



+ + + 

+ + 
+ + 
+ 
+ 

+ + 
+ + 
+ + 
+ 4- + 
+ + + 
+ + 
4-4- + 
+ + + 
+ + 
4-4- 
+ + + 
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(Carba)- Amount 
Penem mg/kg 



75 



20 



30 



35 



45 



Cpd. NO. 




2 


150 


2 


150 


2 


250 


2 


150 


2 


150 


2 


250 


2 


150 


3 


150 


3 


250 


3 


250 


3 


150 


•a 


1 JU 


3 


250 


3 


150 


7 


150 


7 


250 


7 


150 


7 


150 


7 


150 


8 


150 


8 


150 



rable (cont) 



Amino Amount. Effect 

Acid rag/kg 
Cpd . No . 

5-11 150 +++ 

7-14 150 

9- 3 250 +++ 

10- 23 150 

33-15 150 ++ 

50-5 250 ++ 

50-23 150 ++ 

5-11 150 +++ 

10-29 250 +++ 

13-5 250 

13- 13 150 

33- 20 150 + + 

34- 2 250 ++ 
50-12 150 ++ 
2-22 150 +++ 

5- 11 250 ++ 
10-45 150 +++ 

14- 1 150 +++ 
50-6 150 +++ 
2-22 150 ++ 

6- 11 150 +-++ 
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Table (cont) 



(Carba)- Amount Amino Amount 
Penem mg/kg Acid mg/kg 

Cpd. No. Cpd. No. 



Effect 



a 

9 
9 

10 
10 

11 

15 
19 
22 
22 
23 
24 
24 
24 
24 
24 
25 



250 
150 
250 
150 
150 
150 
150 
150 
250 
150 
150 
150 
150 
150 
150 
150 
150 



50-5 

33-6 

50-5 

13-5 

18-6 

2-22 

10-45 

L-10-45 

33- 4 

34- 15 
2-22 
2-22 
10-45 
D-10-45 
L-10-45 
18-5 
9-3 



250 
150 
250 
150 
150 
150 
150 
150 
250 
150 
150 
150 
150 
150 
150 
150 
150 



++-+++ 
+ 

+ + 

+ + 
+ 

+ + 
+ + + 
+ + 
+ + 

+ -+ + 
+ + + 
+ + + 
+ 4-4. 
+ + + 
+ + + 
+ 

+ + 



47 



0 226 304 



10 



15 



20 



25 



30 



35. 



40 







Table 


(cont) 




(Carba)- 


Amount 


Amino 


Amount 


Ef f e 


Penem 


mg/fcg 


Acid 


mg/kg 




Cpd . No . 




Cpd . No . 






28 


150 


3-18 


150 


+ 


28 


150 


33-21 


150 


+++ 


32 


150 


2-22 


150 


++ 


38 


150 


2-22 


150 


+++ 


39 


150 


10-45 


150 


+ + 


40 


150 


2-22 


150 


++ + 


66 


250 


3-3 


250 


+ + 


67 


150 


5-19 


150 




67 


150 


12-4 


150 


+ - + + 


7 1 


250 


2-18 


250 


+ + + 


71 


250 


.5-21 


250 




73 


150 


11-27 


150 




73 


150 


34-10 


150 




75 


150 


14-6 


150 




75 


150 


33-9 


150 





45 



Claims 



1. A composition comprising: 

a penem or carbapenem antibiotic; and 

a pharmaceutical acceptable N-acylated derivative of an amino acid wherein the amino group and the 
carboxylic acid group are attached to a saturated aliphatic carbon chain or carbon atom, or a salt thereof, 
provided that the amino acid is not ornithine, lysine, phenylalanine or phenylglycine alone. 

2. A composition as claimed in Claim 1 , wherein said amino acid is a compound of formula (II): 
H 2 N-X-COOH (II) 

55 wherein X represents a C,-C, 0 alkylene group or a C,-C, 0 alkylene group having at least one substituent 
selected from hydroxy groups, C,-C« alkoxy groups, C»-Cu aryloxy groups, substituted C«-C u aryloxy 
groups, Ct-C. aralkyloxy groups, substituted C*-C» aralkyloxy groups, mercapto groups, CrC* afkylthio 
groups, C»-Cu arylthio groups, substituted C*-C,4 arylthio groups, CVC* aralkylthio groups, substituted Ct-C« 
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aralkylthio groups. C a -Cs carboxyalkylthio groups, amino groups, amino groups having one or two sub- 
stituents selected from 

C.-C« alkyl groups, C«-C,4 aryl groups, substituted C*-Cu aryl groups, OC* aralkyl groups, substituted OC, 
araikyt groups and carboxylic acyl groups, 
s C»-C, 4 aryl groups, substituted C,-C« aryl groups, carboxy groups, amidino groups, sulpho groups, C,-C 4 
aJkylsulphinyl groups, C,-C 4 

alkylsulphonyl groups and heterocyclic groups having from 5 to 14 ring atoms of which from 1 to 5 are 
nitrogen and/or oxygen and/or sulphur hetero-atoms. said substituted aryloxy, arylthio, aralkylthio, aryl and 
aralkyl groups having at least one substituent selected from C,-C« alkyl groups, hydroxy groups amino 
70 groups and C,-C« alkoxy groups, 

or a pharmaceutical^ acceptable salt thereof. 

3. A composition as claimed in Claim 2, wherein X represents a C-C* alkylene group which is 
unsubstituted or has one or two substituents selected from: hydroxy grtoups; C,-C» alkoxy groups; aryloxy 
groups wherein the aryl ring has from 6 to 14 ring carbon atoms and which is unsubstituted or has from 1 to 

15 3 substituents selected from C,-C« alkyl groups, hydroxy groups, amino groups and C,-C« alkoxy groups; C7- 
C, aralkyioxy groups, wherein the aryl moiety is unsubstituted or has from 1 to 3 substituents selected from 
C,-C 4 alkyl groups, hydroxy groups, amino groups and C,-C 4 alkoxy groups; mercapto groups; C-C4 
alkylthio groups; arylthio groups wherein the aryl ring has from 6 to 14 ring carbon atoms and which is 
unsubstituted or has from 1 to 3 substituents selected from C,-C 4 aJkyl groups, hydroxy groups, amino 

20 groups and C-C4 alkoxy groups; C-C aralkylthio groups wherein the aryl ring is unsubstituted or has from 
1 to 3 substituents selected from C,-C 4 alkyl groups, hydroxy groups, amino groups and C-C4 alkoxy 
groups; 

carboxyalkylthio groups in which the alkyl part has from 1 to 4 carbon atoms; amino groups; amino groups 
having one or two C-C4 alkyl substituents; amino groups having one or two aryl substituents in which the 

25 aryl ring has from 6 to 14 ring carbon atoms and is unsubstituted or has from 1 to 3 substituents selected 
from C,-C« alkyl groups, hydroxy groups, amino groups and C,-C« alkoxy groups; amino groups having one 
or two C,-C 9 aralkyl substituents in which the aryl part is unsubstituted or has from 1 to 3 substituents 
selected from C-C* alkyl groups, hydroxy groups, amino groups and C,-C 4 alkoxy groups; amino groups 
having one or two carboxylic acyl substituents; aryl groups having from 6 to 14 ring carbon atoms and 

30 being unsubstituted or having from 1 to 3 substituents selected from C,-C 4 alkyl groups, hydroxy groups, 
amino groups and C,-C 4 alkoxy groups; carboxy groups; and heterocyclic groups having from 5 to 9 ring 
atoms, of which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms. 

4. A composition as claimed in Claim 2, wherein X represents a C.-C* alkylene group which is 
unsubstituted or has 1 or 2 substituents selected from: hydroxy groups; C,-C 4 alkoxy groups; mercapto 

35 groups; C,-C 4 alkylthio groups; amino groups; amino groups haiving one or two C,-C 4 alkyl substituents; 
amino groups having one or two carboxylic acyl substituents; aryl groups having from 6 to 14 carbon atoms 
wherein the aryl ring is unsubstituted or hjas from 1 to 3 substituents selected from C,-C 4 alkyl groups, 
hydroxy groups, amino groups and C-C4 alkoxy groups; carboxy groups; and heterocyclic groups having 
from 5 to 9 ring atoms, of which from 1 to 3 are nitrogen and/or oxygen hetero-atoms. 

40 5. A composition as claimed in any; one of Claims 1 to 4, wherein the fi-acyl group is: a C,-C f » alkanoyl 
group; a Ca-C. alkenoyl group; a Cj-C. alkynoyl group; an aromatic acyl group wherein the aryl part is C.-C 14 
carbocyclic aryl and is unsubstituted or has from 1 to 5 substituents selected from C,-C« alkyl groups, 
hydroxy groups, C,-C 4 alkoxy groups, amino groups, sulpho grtoups and halogen atoms; a cycloalkanecar- 
bonyl group where the cycloalkane part is (VC t and is unsubstituted or has at least one substituent 

45 selected from C,-C 4 alkyl groups and phenyl groups; an araliphatic acyl group in which the aryl ring is a 
carbocyclic ring having from 6 to 14 carbon atoms and which is unsubstituted or has from 1 to 5 
substituents selected from C,-C 4 alkyl groups, hydroxy groups. C t -C 4 alkoxy groups, amino groups, sulpho 
groups and halogen atoms, and in which the alkyl moiety has from 1 to 4 carbon atoms; a heterocyclic acyl 
group which has a saturated or unsaturated ring system, the rings having 5 or 6 ring atoms, of which from 1 

so to 3 are nitrogen and/or sulphur and/or oxygen hetero-atoms and the ring being unsubstituted or having 
from 1 to 3 substituents selected from C,-C 4 alkyl groups and hydroxy groups; a C 2 -C 7 alkoxycarbonyl 
group; an aralkyloxycarbonyl group where the aralkyl part has from 7 to 9 carbon atoms and is 
unsubstituted or has from 1 to 5 substituents selected from amino groups, C,-C 4 alkyl groups, C,-C 4 alkoxy 
groups and hydroxy groups; or an acyl group derived from an amino acid by removal of OH from the 

55 carboxylic acid group and N -acylation of the amino group with at least one of the above-mentioned acyl 
groups. 
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6. A composition as claimed in any one of Claims 1 to 4, wherein the N-acyl group is: a saturated 
aliphatic acyl group having from 1 to 8 carbon atoms; an aromatic acyl group in which the aryl moiety has 
from 6 to 10 ring carbon atoms and is unsubstituted or has from 1 to 3 substituents selected from C-C* 
alky I groups and C-C4 alkoxy groups; an alicyclic acyl group in which the cycloalkane ring has from 3 to 6 

5 carbon atoms; an araliphatic acyl group in which the aryl ring has from 6 to 10 ring carbon atoms and the 
alky I group has from 1 t 0 4 carbon atoms, the aryl ring being unsubstituted or having from 1 to 3 
substituents selected from C,-C 4 alkyl groups and C,-C» alkoxy groups; a heterocyclic acyl group in which 
the heterocyclic ring is saturated or unsaturated and has 5 or 6 ring atoms of which one is a nitrogen, 
sulphur or oxygen hetero-atom; an alkoxycarbonyl group having a total of from 2 to 7 carbon atoms; an 

70 araJkyloxycarbonyl group in which the aralkyl moiety has from 7 to 9 carbon atoms and the aryl ring is 
unsubstituted or has from 1 to 3 substituents selected C,-C 4 alkyl groups and C,-C 4 alkoxy groups; or an 
acyl group derived from an amino acid by removal of OH from the carboxylic acid group and N-acylation of 
the amino group with at least one of the above-mentioned acyl groups. 

7. A composition as claimed in any; one of Claims 1 to 4, wherein the N -acyl group is: an aromatic 
75 acyl group in which the aryl ring has from 6 to 10 ring atoms and which is unsubstituted or has a single 

substituent selected from C,-C« alkyl groups, C,-C 4 alkoxy groups, hydroxy groups and amino groups; an 
alicyclic acyl group in which the cycloalkane moiety has from 3 to 6 carbon atoms; a phenylaliphatic acyl 
group in which the phenyl group is unsubstituted or has a single C,-C 4 alkyl substituent, and in which the 
alkyl part has from 1 to 4 carbon atoms; an alkoxycarbonyl group having a total of from 4 to 6 carbon 
20 atoms; an aralkyloxycarbonyl group in which the aralkyl part has from 7 to 9 carbon atoms and has 0 to 1 
substituent selected from C,-C« alkyl groups and C,-C 4 alkoxy groups; or an acyl group derived from an 
amino acid by removal of OH from the carboxylic acid group and N-acylation of the amino group with at 
least one of the above-mentioned acyl groups. 

8. A composition as claimed in any one of Claims 1 to 4 wherein the N-acyl group is an acetyl, benzoyl, 
25 cyhclohexanecarbonyl, cyclopropanecarbonyl, hexanoyl, isobutyryl, crotonoyl, ethoxycarbonyl, 4-hydrox- 

ybenzoyl, anisoyl, 4-aminobenzoyl, naphthoyl, toluoyl, benzyloxycarbonyl or 4-methoxybenzyloxycarbonyl 
group. 

9. A composition as claimed in any one of Claims 1 and 5 to 8, wherein said amino acid is glycine, 0- 
alanine, 4-aminobutyric acid, 5-aminovaleric acid, 6-aminohexanoic acid, 8-aminooctanoic acid, alanine, 2- 

30 aminobutyric acid, norvaline valine, leucine, isoleucine, norleucine, tyrosine, Q-methyltyrosine, aspartic acid, 
glutamic acid, 4-carboxyglutamic acid, 3-methylaspartic acid, 2-aminoadipic acid, 2-aminopimelic acid, 2- 
aminosuberic acid, 3-hydroxyaspartic acid, 3-hydroxyglutamic acid, 2,3-diaminopropionic acid, 2,4-dia- 
minobutyric acid, 5-hydroxylysine, arginine, N 5 ,N*-dimethytornithine, N € -methyllysine, cysteine, methionine, 
ethionine,S-carboxymethylcysteine, S-benzylcysteine, methionine §-oxide, ethionine S-oxide, methionine 

35 S,S-dioxide, cysteic acid, serine, Q-methylserine. threonine, Q-methylthreonine, homothreonine, ethoxinine, 
• 3-methoxy valine, 3-phenylserine, 3-methyl-3-phenylalanine, histidine, tryptophan, 2-methylalanine, 2-methyl- 
serine, 2-hydroxyisoleucine, 2-methylmethionine, 2-ethyl-2-phenylglycine, 3-aminobutyric acid, 3-amino-4- 
methylvaleric acid, 3-amino-3-phenylpropionic acid, 3-amino-2-hydroxypropionic acid or 4-amino-3-hydrox- 
ybutyric acid. 

40 10. A composition as claimed in any one of Claims 1 and 5 to 8, wherein said amino acid is glycine, £- 
alanine, 4-aminobutyric acid, 5-aminovaleric acid, 6-aminohexanoic acid, 8-aminooctanoic acid, alanine, 
norvaline, valine, leucine, isoleucine, norleucine, N 5 ,£4 5 -dimethylomithine, methionine, ethionine, Q 
-methylserine, O-methylthreonine, ethoxinine, 3-methoxyvaline, 3-phenylserine, 3-methyl-3-phenylalanine, 
histidine, 2-methylalanine, 2-methylserine, 2-hydroxyisoleucine, 2-ethylphenylglycine, 3-aminobutyric acid, 

46 3-amino-4-methylvaleric acid or 3-amino-3-phenylpropionic acid. 

11. A composition as claimed in any one of Claims 1 and 5 to 8, wherein said amino acid is /3-alanine, 
4-aminobutyric acid, 5-aminovaleric acid, 6-aminohexanoic acid, alanine, valine, leucine, norleucine, 
methionine, histidine or glycine. 

12. A composition as claimed in any one of Claims 1 and 5 to 8, wherein said amino acid is 
60 leucylglycine, gIycyl-/9-alanine, glycylalanine, valylalanine, ieucylalanine, glycylvaline, alanylvaline, leucyl- 

valine, valylleucine, phenylalanylleucine, histidylleucine, glycylphenylalanine, alanylphenylalanine, leucyl- 
phenylalanine, glycylmethionine, valylmethionine, glycylhistidine, alanylvalylglycine, glycylalanylvaline, 
glycylphenylalanylleucine or glycylglycylhistidine. 

13. A composition as claimed in Claim 1, wherein said N-acylated amino acid is: 
55 N-(£J -toluoyl)- 0-aIanine 

N-(4-methoxybenzoyl)-/S-alanine 

N-(3-hydroxy-2-riaphthoyl)-0-alanine 

N-benzoylglycyl-^-alanine 
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N-benzoyl-£-alanine 

N-benzoyl-5-aminova!eric acid 

N-benzoyl-6-aminohexanoic acid 

N-cyclohexanecarbonyl-6-aminoh8xanoic acid 
5 N-(N -methylnicotinoyl)-6-am!nohexarioic acid 

N^benzoyl-8-aminooctanoic acid 

N-benzoylalanine 

N-(1 -naphthoy l)alanine 

N-benzoylvalylalanine 
10 N-benzoyl-2-aminobutyric acid 

N-benzoylnorvaline 

N-valerylvaline 

N-benzoylalanylvaline 

N-benzoylvaline 
is N-benzoylieucine 

N-benzoylglycylphenylalanylieucine 

N-benzoylnorleucine 

£j-benzoylgfycylphenylalanine 

N-benzoylalanylphenylalanine 
20 N-cyclohexanecarbonyileucylphenylalanine 

N-benzoyl-Q-methy (tyrosine 

N-benzoylmethionine 

N-phenylacetylmethionine 

N-benzoylvalylmethionine 
25 N-benzoylethionine 

N-(4-methoxybenzyloxycarbonyl)ethionine 

^-benzoylthreonine 

ft-benzoylhistidine 

N-(fi-toluoyl)histidine 
30 N-(4-methoxybenzoyl)histidine 

N-(4-methoxybenzoyl)-3-aminobutyric acid 

or 

N-butyryl-3-amino-3-phenylpropionic acid. 

14. A composition as claimed in any one of the preceding Claims, wherein said antibiotic is a 
35 compound of formula (I): 



Y represents a sulphur atom, a methylene group or a methylene group having 1 or 2 methyl and/or 
methoxy substituents; and 

FT represents a C,-C« alkyl group, a C,-C« alkyl group having at least one of substituents (i) or a heterocyclic 
group having from 4 to 14 ring atoms of which from 1 to 5 are nitrogen and/or oxygen and/or sulphur 
hetero-atoms where said heterocyclic group is unsubstituted or has at least one of substituents (ii); 
substituents Q): 

haJogen atoms, amino groups, amino groups having at least one of substituents (iii), C,-C« alkylideneamino 
groups, C,-C 4 aminoalkylideneamino groups, amlndino groups, amidino groups having from 1 to 3 of 
substituents (iii), heterocyclic groups having from 4 to 14 ring atoms of which from 1 to 5 are nitrogen 
and/or oxygen and/or sulphur hetero-atoms wherein said heterocyclic group is unsubstituted or has at least 
one of substituents (ii), imino groups, cyano groups, carbamoyl groups and carbamoyl groups having at 
least one substituent selected from C.-C* alkyl groups and C,-C 4 alkoxy groups; 



OH 
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substituents (ii): 

C,-C $ alkanimidoyl groups, C,-C« alkyl groups, alkoxyalkyl groups where the alkoxy and alkyl parts are each 
C,-C«, carbamoyl groups, carbamoyl groups having at least one substituent selected from C,-C 4 alkyl groups 
and C,-C« alkoxy groups, C,-C« haloalkyl groups, heterocyclic acylimidoyl groups where the heterocyclic 
part has from 5 to 9 ring atoms of which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero- 
atoms, amidino groups, amidino groups having from 1 to 3 of substituents (Hi), imino groups, oxygen atoms, 
C,-C 6 alkanoyl groups, C,-C» alkanesulphonyl groups, C,-C» alkanesulphinyl groups, hydroxlmino groups, d- 
C* alkoximino groups, carbamoyloxy groups, carbamoyloxy groups having at least one substituent selected 
from C,-C 4 alkyl gorups and C,-C 4 alkoxy groups, carbamoyloxylalkyl groups where the alkyl part is C-C* 
and the carbamoyl part is unsubstituted or has at least one substituent selected from C,-C« alkyl groups and 
C-C4 alkoxy groups and C,-C 4 iminoalkyl groups; 
substituents (iii): 

C,-C 6 alkyl groups, C a -C« alkenyl groups, C 2 -C 6 alkynyl groups, oxygen atoms and said alkyl, alkenyl and 
alkynyl groups having at least one substituent selected from halogen atoms, carbamoyloxy groups and 
carbamoyloxy groups having at least one substituent selected from C,-C« alkyl groups and C-C* alkoxy 
groups; 

and pharmaceutical^ acceptable salts thereof. 

15. A composition as claimed in Claim 14, wherein Y represents a sulphur atom, a methylene group, or 
the group C~H 3 -CH<, CH 3 0-CH< or (CH,) a C<. 

16. A composition as claimed in Claim 14 or Claim 15, wherein R 1 represents an ethyl, 2-fluoroethyl, 2- 
(aminomethyleneamino)ethyl, N\N'-dimethylamidinomethyl, N\ N\ NMrimethylamidinomethyl. 3-pyr- 
rolidinyl, 1-formimidoyl-3-pyrrolidinyl, 1-acetimidoyl-3-pyrrolidinyl, l-propionimidoyl-3-pyrroIidinyi, 2-methyl- 
1 ,4,5,6-tetrahydro-5-pyrimidiny I, 2-methoxymethy 1-1 ,4.5,6-tetrahydro-5-pyrimidiny I, 3-azetidinyl, 1 - 
acetimidoyl-3-azetidinyl, N'-methyl-N'^-propynylJamidinomethyl, N'-^-fluoroethylJ-N 1 - 
methylamidinomethyl, N'-fS-fluoropropylJ-N'-methylamidinomethyl, NVnethyl-N'-(2,2,2-trifluoroethyl)- 
amidinomethyl.1-(3-azetidinyl)ethyl, 1-(1-acetimidoyl-3-azetidinyl)ethyl, 1 ,4,5,6-tetrahydro-2-pyrimidinyl- 
methyl, 1-(4.5-dihydro-2-thiazolyl)ethyl, 5-carbamoyl-3-pyrrolidinyl, 1-acetimidoyl-5-carbamoyl-3-pyrrolidinyl, 
2-chloromethyM ,4,5,6-tetrahydro-5-pyrimidinyl, 1-butyrimidoyl-3-pyrroIidinyl, l-nicotinimidoyl-3-pyrrolidinyl, 
N^-diallylamidinomethyl, N , -methyl-N , -(2-propynyl)amidino. NMZ-fluoroethyl^N'-methylamidino, N 1 -^- 
fluoropropyl)-NVnethylamidino, N 1 -methyl-N , -(2^,2-trifiuoroethyl)amidino, N'-allyl-N'-methylamidinomethyl, 
cyanomethyl, 2-cyanoethyl, 1 -cyanoethyl, 2-cyano-1-methylethyl, 2-aminoethyl, 1-carbamoylethyl, 2-<1- 
aminoethylideneamino)ethyl, 1 -amidino-3-pyrrolidinyl, 2-methyM ,3-diazabicyclo-[3.3.0]oct-2-en-7-yl, 2- 
methoxymethyl-1 ,3-diazabicyclo[3.3.0]oct-2-en-7-yl," 5-imino-2-pyrrolidinyl, 2-imino-5-piperidinyl, 1 - 
acetimidoyl-5-methylcarbamoyl-3-pynroljdinyl, 1-acetimidoyl-5-methoxycarbamoyl-3-pyrrolidinyl, 2-imino-2- 
(S-oxothiomorpholino)ethyl, 2-imino-2-(1 ,1 -dioxo-1 ,3-thiazolidin-3-yl)ethyl, 2-imino-2-(S,S-dioxothiomor- 
pho!ino)ethyl, 2-imino-2-(3,5-dioxo-1-piperazinyl)ethyl, 2-imino-2-(4-methyl-3,5-dioxo-1-pipera2inyl>ethyl, 2- 
imino-Z-(-3-oxo-1 -piperazinyl)ethyl, 2-imino-2-(4-methyl-3-oxo-1 -piperaziny |)ethy I, 2-imino-2-{4-acetyl-3-oxo- 
1 -piperaziny l)ethyl, 2-imino-2-(4-methanesulphonyl-3-oxo-1 -piperaziny l)ethy I, N^-carbamoyloxyethyl^N 1 - 
methylamidinomethyl, 2-(3-hydroximino-1-pyrrolidinyl)2-iminoethyl, 2-imino-2-(3-methoximino-1-pyrrolidinyl)- 
ethyl, 2-(4-hydroximinopiperidino)-2-iminoethyl, 2-imino-2-{4-methoximinopiperidino)ethyl, 2-(3- 
carbamoy loxy-1 -py rrolidi ny l)-2-iminoethy I, 2-imino-2-(3-oxo-1 -piperaziny i)ethy 1 , 2-(3-carbamoy lpiperidino)-2- 
iminoethyl, 2-(3-carbamoyloxypiperidino)-2-iminoethyl, 2-(2-carbamoyloxy-1-pyrrolidinyl)-2-iminoethyl, 2-(2- 
carbamoyloxymethy 1-1 -pyrrolidiny l)-2-iminoethyl, 2-(4-carbamoyloxypiperidino)-2-iminoethyl, 2-(4-f ormyl-1 - 
piperazinyl)-2-iminoethyl, 2-(4-acetyl-1 -piperazinyl)-2-iminoethy I, 1 -formyl-3-azetidiny I, 1 -iminomethy 1-3- 
azetidinyl, 1-methyl-4-piperidyl, 1-acetimidoyl-4-piperidyl or 1-acetyl-3-pyrroIidinyl group. 

17. A composition as claimed in Claim 14, wherein said antibiotic is: 
(5R,6S)-2-{2-[(aminomethylene)amino]ett^^ ac j<j 
(5R,6S)-2[(3S)-1 -acetimidoylpyrroiidin-3-y lthio>6-[1 (R)-hydroxyethy lh2-carbapenem-3-carboxylic acid 
(5R,6S)-2-[(3R)-1 -acetimidoyIpyrrolidin-3-ylthio}-6-[1 (R)-hydroxyethy lh2-carbapenem-3-carboxyiic acid 
(5R,6S)-2-[(3R)-1 -acetimidoylpyrrolidin-3-ylthioh6-t1 (R)-hydroxyethy l>1 (S)-methy l-2-carbapenem-3- 
carboxyltc acid 

(5R,6S)-2-[(3S)-1 -acetimidoyIpyrrolidin-3-y lthio>6-[1 (R)-hydroxyethy l}-1 ( R)-methy l-2-carbapenem-3-carbox- 
ylic acid 

(5a6S)-2-t(3S)-1 -acetimidoy lpyrrolidin-3-yIthio>6-[1 (R)-hydroxyethyl]-1 ( §)-methyl-2-carbapenem-3-carbox- 

ylic acid 

or 

(5R,6S)-2-[(3S)-1 -acetimidoyl-5(S )-carbamoy lpyrrolidin-3-ylthio]-6-[1 (R)-hydroxyethyl}-2-carbapenem-3-car- 
boxylic acid. 
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18. A composition as claimed in any one of the preceding Claims, wherein the weight ratio of said N- 
acylated amino acid to said antibiotic is from 0.1:1 to 4:1. 

19. A packaged pharmaceutical preparation comprising: 
(a) in one part, a penem or carbapenem antibiotic; and 

5 (b) in another part, a pharmaceutical^ acceptable N-acylated derivative of an amino acid wherein the 

amino group and the carboxylic acid group are attached to a saturated aliphatic carbon chain or carbon 
atom, or a salt thereof, provided that the amino acid is not ornithine, lysine, phenylalanine or phenylglycine 
alone. 

20. A preparation as claimed in Claim 19, wherein said N-acylated amino acid is as defined in any one 
70 of Claims 2 to 13. 

21. A preparation as claimed in Claim 19 or Claim 20, wherein said antibiotic is as defined in any one of 
Claims 14 to 17. 

22. The use for the manufacture of a medicament for the treatment of bacterial infections of: 

(a) a penem or carbapenem antibiotic; 
rs in association with: 

(b) a pharmaceutical ly acceptable N -acylated derivative of an amino acid wherein the amino group 
and the carboxylic acid group are attached to a saturated aliphatic carbon chain or carbon atom, or a salt 
thereof, provided that the amino acid is not ornithine, lysine, phenylalanine or phenylglycine alone. 

23. The use as claimed in Claim 22, wherein said N-acylated amino acid is as defined in any one of 
20 Claims 2 to 13. 

24. The use as claimed in Claim 22 or Claim 23, wherein said antibiotic is as defined in any one of 
Claims 14 to 17. 

Claims for the following Contracting States : AT, ES: 

25 

1 . A method of making a pharmaceutical composition by mixing: 
a penem or carbapenem antibiotic; and 

a pharmaceutically acceptable N-acylated derivative of an amino acid wherein the amino group and the 
carboxylic acid group are attached to a saturated aliphatic carbon chain or carbon atom, or a salt thereof, 
30 provided that the amino acid is not ornithine, lysine, phenylalanine or phenylglycine alone. 

2. A method as claimed in Claim 1 , wherein said amino acid is a compound of formula (II): 
H,N-X-COOH (II) 

wherein X represents a C,-C, 0 alkylene group or a C,-C, e alkylene group having at least one substrtuent 
selected from hydroxy groups, C,-C 4 alkoxy groups, C»-C, 4 aryloxy groups, substituted C 4 -C, 4 aryloxy 
35 groups, Ct-C* aralkyloxy groups, substituted Cr-C« aralkyloxy groups, mercapto groups, C,-C 4 alkylthio 
groups, C»-C,« arylthio groups, substituted C^-C* arylthio groups, C^C. aralkylthio groups, substituted Ct-C* 
aralkylthiio groups, C^-d carboxyalkylthio groups, amino groups, amino groups having one or two sub- 
stituents selected from 

C,-C 4 alky! groups, C 4 -C, 4 aryl groups, substituted C»-C, 4 aryl groups, Cr-C« aralkyl groups, substituted Cr-Ct 

40 aralkyl groups and carboxylic acyl groups, 

C 4 -C rt aryl groups, substituted C»-C> 4 aryl groups, carboxy groups, amidino groups, suipho groups, C,-C 4 
alkylsulphinyl groups, C,-C 4 alky (sulphonyl groups and heterocyclic groups having from 5 to 14 ring atoms 
of which from 1 to 5 are nitrogen and/or oxygen and/or sulphur hetero-atoms, said substituted aryloxy, 
aralkyloxy, arylthiio, aralkylthio, aryl and aralkyl groups having at least one substituent selected from C,-C 4 

45 alkyl groups, hydroxy; groups, amino groups and C,-C 4 alkoxy groups, 
or a pharmaceutically acceptable salt thereof. 

3. A method as claimed in Claim 2, wherein X represents a C,-C» alkylene group which is unsubstituted 
or has one or two substituents selected from: hydroxy groups; C-C. alkoxy groups; aryloxy groups wherein 
the aryl ring has from 6 to 14 ring carbon atoms and which is unsubstituted or has from 1 to 3 substituents 

50 selected from C,-C 4 alkyl groups, hydroxy groups, amino groups and C-C* alkoxy groups; C 7 -C f aralkyloxy 
groups, wherein the aryl moiety is unsubstituted or has from 1 to 3 substituents selected from C,-C 4 alkyl 
groups, hydroxy groups, amino groups and C,-C 4 alkoxy groups; mercapto groups; C,-C 4 alkylthio groups; 
arylthio groups wherein the aryl ring has from 6 to 14 ring carbon atoms and which is unsubstituted or has 
from 1 to 3 substituents selected from C,-C 4 alkyl groups, hydroxy groups, amino groups and C,-C 4 alkoxy 

65 groups; C7-C9 aralkylthio groups wherein the aryl ring is unsubstituted or has from 1 to 3 substituents 
selected from C,-C 4 alkyl groups, hydroxy groups, amino groups and C,-C 4 alkoxy groups; carboxyalkylthio 
groups in which the alkyl part has from 1 to 4 carbon atoms; amino groups; amino groups having one or 
two C,-C 4 alkyl substituents; amino groups having one or two aryl substituents in which the aryl ring has 
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from 6 to 14 ring carbon atoms and is unsubstituted or has from 1 to 3 substituents selected from C,-C 4 
alkyl groups, hydroxy groups, amino groups and C t -C 4 aikoxy groups; amino groups having one or two Ct- 
C, aralkyl substituents in which the aryl part is unsubstituted or has from 1 to 3 substituents selected from 
C,-C 4 alkyl groups, hydroxy groups, amino groups and C,-C« aikoxy groups; amino groups having one or 
5 two carboxylic acyl substituents; aryl groups having from 6 to 14 ring carbon atoms and being unsubstituted 
or having from 1 to 3 substituents selected from C,-C 4 alkyl groups, hydroxy groups, amino groups and C- 
C 4 aikoxy groups; carboxy groups; and heterocyclic groups having from 5 to 9 ring atoms, of which from 1 
to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms. 

4. A method as claimed in Claim 2, wherein X represents a C-C alkylene group which is unsubstituted 
70 or has 1 or 2 substituents selected from: hydroxy groups; C,-C 4 aikoxy groups; mercapto groups; C,-C 4 

alkylthio groups; amino groups; amino groups having one or two C,-C 4 alkyl substituents; amino groups 
having one or two carboxylic acyl substituents; aryl groups having from 6 to 14 carbon atoms wherein the 
aryl ring is unsubstituted or has from 1 to 3 substituents selected from C,-C 4 alkyl groups, hydroxy groups, 
amino groups and C»-C 4 aikoxy groups; carboxy groups; and heterocyclic groups having from 5 to 9 ring 
75 atoms, of which from 1 to 3 are nitrogen and/or oxygen hetero-atoms. 

5. A method as claimed in any one of Claims 1 to 4, wherein the N-acyl group is: a C,-C t8 alkanoyl 
group; a Ci-Cb alkenoyl group; a CVCj alkynoyl group; an aromatic acyl group wherein the aryl part is C 4 -C, 4 
carbocyclic aryl and is unsubstituted or has from 1 to 5 substituents selected from C,-C 4 alkyl groups, 
hydroxy groups, C,-C 4 aikoxy groups, amino groups, sulpho groups and halogen atoms; a cycloalkanecar- 

20 bonyl group where the cycloalkane part is Cj-C« and is unsubstituted or has at least one substituent 
selected from C,-C 4 alkyl groups and phenyl groups; an araliphatic acyl group in which the aryl ring is a 
carbocyclic ring having from 6 to 14 carbon atoms arid which is unsubstituted or has from 1 to 5 
substituents selected from C,-C 4 alkyl groups, hydroxy groups, C,-C 4 aikoxy groups, amino groups, sulpho 
groups and halogen atoms, and in which the alkyl moiety has from 1 to 4 carbon atoms; a heterocyclic acyl 

25 group which has a saturated or unsaturated ring system, the rings having 5 or 6 ring atoms, of which from 1 
to 3 are nitrogen and/or sulphur and/or oxygen hetero-atoms and the ring being unsubstituted or having 
from 1 to 3 substituents selected from C,-C 4 alkyl groups and hydroxy groups; a C3-C7 aJkoxycarbonyl 
groups; an aralkyloxycarbonyl group where the aralkyl part has from 7 to 9 carbon atoms and is 
unsubstituted or has from 1 to 5 substituents selected from amino groups. C,-C 4 alkyl groups, C,-C* aikoxy 

30 groups and hydroxy groups; or an acyl group derived from an amino acid by removal of OH from the 
carboxylic acid group and N-acylation of the amino group with at least one of the above-mentioned acyl 
groups. 

6. A method as claimed in any one of Claims 1 to 4, wherein the N-acyl group is: a saturated aliphatic 
acyl group having from 1 to 8 carbon atoms; an aromatic acyl group in which the aryl moiety has from 6 to 

35 10 ring carbon atoms and is unsubstituted or has from 1 to 3 substituents selected from C,-C 4 alkyl groups 
and C,-C 4 aikoxy groups; an aJicyclic acyl group in which the cycloalkane ring has from 3 to 6 carbon 
atoms; an araliphatic acyl group in which the aryl ring has from 6 to 10 ring carbon atoms and the alkyl 
group has from 1 to 4 carbon atoms, the aryl ring being unsubstituted or having from 1 to 3 substituents 
selected from C,-C 4 alkyl groups and C,-C 4 aikoxy groups; a heterocyclic acyl group in which the 

40 heterocyclic ring is saturated or unsaturated and has 5 or 6 ring atoms of which one is a nitrogen, sulphur 
or oxygen hetero-atom; an alkoxycarbonyl group having a total of from 2 to 7 carbon atoms; an 
aralkyloxycarbonyl group in which the aralkyl moiety has from 7 to 9 carbon atoms and the aryl ring is 
unsubstituted or has from 1 to 3 substituents selected from C,-C 4 alkyl groups and C,-C 4 aikoxy groups; or 
an acyl group derived from an amino acid by removal of OH from the carboxylic acid group and N-acylation 

45 of the amino group with at least one of the above-mentioned acyl groups. 

7. A method a$ claimed in any one of Claims 1 to 4, wherein the N-acyl group is: an aromatic acyl 
group in which the aryl ring has from 6 to 10 ring atoms and which is unsubstituted or has a single 
substituent selected from C,-C 4 alkyl groups, C,-C 4 aikoxy groups, hydroxy groups and amino groups; an 
alicyclic acyl group in which the cycloalkane moiety has from 3 to 6 carbon atoms; a phenylaliphatic acyl 

50 group in which the phenyl group is unsubstituted or has a single Ci-C 4 alkyl substituent. and in which the 
alkyl part has from 1 to 4 carbon atoms; an alkoxycarbonyl group having a total of from 4 to 6 carbon 
atoms; an aralkyloxycarbonyl group in which the aralkyl part has from 7 to 9 carbon atoms and has 0 or 1 
substituent selected from C,-C 4 alkyl groups and C,-C 4 aikoxy groups; or an acyl group derived from am 
amino acid by removal of OH from the carboxylic acid group and N-acylation of the amino group with at 

55 least one of the above-mentioned acyl groups. 

8. A method as claimed in any one of Claims 1 to 4, wherein the N-acyl group is an acetyl, benzoyl, 
cyclohexanecarbonyl, cyclopropanecarbonyl, hexanoyl, isobutyryl, crotonoyl ethoxycarbonyl, 4-hydroxyben- 
zoyl, anisoyl, 4-aminobenzoyl, naphthoyf, toluoyl, benzyloxycarbonyl or 4-methoxybenzyloxycarbonyl group. 
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9. A method as claimed in any one of Claims 1 and 5 to 8, wherein said amino acid is glycine, £- 
alanine. 4-aminobutyric add, 5-aminovaJeric acid, 6-aminohexanoic acid, 8-aminooctanoic acid, alanine, 2- 
aminobutyric acid, norvaline, valine, leucine, isoleucine, noiieuctne, tyrosine, O-methyltyrosine, aspartic 
acid, glutamic acid, 4-carboxy glutamic acid, 3-methylaspartic add, 2-aminoadipic acid, 2-aminopimelic acid, 

5 2-aminosuberic acid, 3-hydroxyaspartic acid, 3-hydroxyglutamic acid, 2,3-diaminopropionic acid 2,4-dia- 
minobutyric acid, 5-hydroxylysine, arginine, N* N*-dimethylhomithine, N € -m ethyl lysine, cysteine, 
methionine, ethionine, S-carboxymethylcysteine. S-benzylcysteine, methionine S-oxide, ethionine S-oxide. 
methionine S,S-dioxide, cysteic acid, serine, Q -methylserine, threonine, Q-methylthreonrne, homothreonine, 
ethoxinine, 3-methoxyvaline, 3-phenylserine. 3-methyl-3-phenylalanine, histidine. tryptophan, 2- 

io methylalanine, 2-methylserine 2-hydroxyisoleucine, 2-methylmethionine, 2-ethyl-2-phenylglycine, 3- 
aminobutyric add, 3-amino-4-methylvaJeric acid, 3-amino-3-phenylpropionic acid, 

3- amino-2-hydroxypropionic acid or 

4- amino-3-hydroxybutyric acid. 

10. A method as claimed in any one of Claims 1 and 5 to 8, wherein said amino acid is glycine, 0- 
75 alanine. 4-aminobutyric acid, 5-aminovaleric acid, 6-aminohexanoic acid, 8-aminooctanoic acid, alanine, 

norvaline, valine, leucine, isoleucine, norleucine, N 5 ,N 5 -dimethytornithine, methionine, ethionine, Q 
-methylserine, Q-methylthreonine, ethoxinine,. 3-methoxyvaline, 3-phenylserine, 3-methyl-3-phenylalanine, 
histidine. 2-methylaJanine, 2-methylserine, 2-hydroxyisoleudne, 2-ethylphenylglycine, 3-aminobutyric acid. 
3-amino-4-methylvaIeric acid or 3-arnino-3-phenylpropionic add. 
20 11. A method as claimed in any one of Claims 1 and 5 to 8, wherein waid amino acid is ^-alanine, 4- 
aminobutyrtc add, 5-aminovaleric acid, 6-aminohexanoic acid, alanine valine leucine, norleucine methionine, 
histidine or glycine. 

12. A method as claimed in any one of Claims 1 and 5 to 8, wherein said amino acid is leucylglydne. 
glycyl-0-alanine, glycylalanine, valylalanine, leucylalanine, glycylvaline, alanylvaline, leucylvaline, valyl- 

25 leucine phenylalanylleucine, histidylleucine, glycylphenylalanine, alanylphenylalanine. leucylphenylalanine, 
glycylmethionine valylmethionine, glycylhistidine, alanylvalylglycine, glycylalanylvaline. glycylphenylalanyl- 
leucine or giycylglycylhistidine. 

13. A method as claimed in Claim 1, wherein said N-acylated amino acid is: 
N-<e-toluoyl)-0-a!anine 

30 N-(4-methoxybenzoyl)-/3-aianine 

H-<3-hydroxy-2-naphthoyl)-/3-alanine 

N-benzoylglycyl-0-alanine 

N«benzoyl-/3-alanine 

N-benzoyl-5-aminovaleric acid 
35 N-benzoyl-6-aminohexanoic acid 

y-cyclohexanecarbonyl-6~aminohexanoic acid 

HrQi -methylnicotinoyl)-6-aminohexanoic acid 

^-benzoyl-8-aminooctanoic acid 

£J-benzoy1alanine 
40 J£<1-naphthoyl)alanine 

fil-benzoylvalylalanine 

ii-benzoyl-2-aminobutyric acid 

£l-benzoylnorvaline 

N-valerylvaline 
45 N-benzoylalanylvaline 

N-benzoylvaline 

N-benzoylleucine 

N-benzoylglycylphenylalanylleucine 

N-benzoylnorleucine 
50 N-benzoylglycylphenylalanine 

N-benzoylalanylphenylalanine 

N-cyclohexanecarbonylleucylphenylalanine 

N-benzoyl-Q-methyltyrosine 

N-benzoylmethionine 
55 N-phenylacetylmethionine 

£i-benzoylvaJylmethionine 

£H>enzoylethionine 

N-<4-methoxybenzyloxycarbonyl)ethionine 
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N-benzoytthreonine 

N-benzoylhistidine 

N-(B-to!uoyJ)histicrin8 

N-(4-methoxyb8n2oyl)histidine 

M-(4-methoxybenzoyl)-3-aminobutyric acid 

or 

N-butyryl-3-amino-3-phenylpropionrc acid. 

14. A method as claimed in any one of the preceding Claims, wherein said antibiotic is a compound of 
formula (I): 



Y represents a sulphur atom, a methylene group or a methylene group having 1 or 2 methyl and/or 
methoxy substituents; and 

R 1 represents a C,-C« alkyl group, a C,-C 6 alkyl group having at least one of substituents (i) or a heterocyclic 
group having from 4 to 14 ring atoms of which from 1 to 5 are nitrogen and/or oxygen and/or sulphur 
hetero-atoms where said heterocyclic group is unsubstituted or has at least one of substituents (ii); 
substituents (i): 

halogen atoms, amino groups, amino groups having at least one of substituents (Hi), C,-C» alkylideneamino 
groups, C-C* amlnoalkylideneamino groups, amidino groups, amidino groups having from 1 to 3 of 
substituents (iti), heterocyclic groups having from 4 to 14 ring atoms of which from 1 to 5 are nitrogen 
and/or oxygen and/or sulphur hetero-atoms wherein said heterocyclic group is unsubstituted or has at least 
one of substituents (ii), imino groups, cyano groups, carbamoyl groups and carbamoyl groups having at 
least one substituent selected from C,-C« alkyl groups and C,-C« alkoxy groups; 
substituents (ii): 

C,-Ce alkanimidoyl groups, C,-C 6 alkyl groups, alkoxyalkyl groups where the alkoxy and alkyl parts are each 
CrC«, carbamoyl groups, carbamoyl groups having at least one substituent selected from C,-C« alkyl groups 
and CrG* alkoxy groups, C,-C« haloalkyl groups, heterocyclic acylimidoyl groups where the heterocyclic 
part has from 5 to 9 ring atoms of which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero- 
atoms, amidino groups, amidino groups having from 1 to 3 of substituents (iii). amino groups, oxygen 
atoms, C.-C, alkanoyl groups, C.-C, aikanesulphonyl groups, C,-C» alkanesulphinyl groups, hydroximino 
groups, C,-C 4 alkoximino groups, carbamoyloxy groups, carbamoyloxy groups having at least one substitu- 
ent selected from C,-C 4 alkyl groups and C,-C« alkoxy groups, carbamoyloxyalkyl groups where the alkyl 
part is C,-C 4 and the carbamoyl part is unsubstituted or has at least one substituent selected from C.-C, 
alkyl groups and C,-C 4 alkoxy groups and C,-C 4 iminoalkyl groups; 
substituents (iii): 

C,-C« alkyl groups, C a -C, alkenyl groups, Cj-C« alkynyl groups, oxygen atoms and said alkyl, alkenyl and 
alkynyl groups having at least one substituent selected from halogen atoms, carbamoyloxy groups and 
carbamoyloxy groups having at least one substituent selected from C,-C 4 alkyl groups and C,-C 4 alkoxy 
groups; 

and pharmaceutical^ acceptable salts thereof. 

15. A method as claimed in Claim 14, wherein Y represents a sulphur atom, a methylene group, or the 
group CH,-CH<, CH 3 OCH< or (CH 3 )*C<. 

16. A method as claimed in Claim 14 or Claim 15, wherein R, represents an ethyl, 2-fluoroethyl, 2- 
(aminomethyleneamino)ethyI,N 1 ,N 1 KJimethylamidinomethyl, N\N\^-trimethylamidinomethyl, 3-pyrrolidinyI, 
1-formimidoyl-3-pyrrolidinyl. 1-acetimidoy!-3-pyrrolidinyl. 1-propionimidoyi-3-pyrrolidinyl, 2-methy 1-1 ,4,5,6- 
tetrahydro-5-pyrimidinyl, 2-methoxymethyl-1 ,4,5,6-tetrahydro-5-pyrimidinyl, 3-azetidinyl, 1-acetimidoyl-3- 
azetidiny!, N , -methyl-N , -(2-propynyl)amidinomethyl, N^-fluoroethylhN'-methylamidinomethyl, ^-(3- 
fluoropropyl^N'-methylamidinomethyl, N'-methyl-NMS^^-trifluoreothyOamidinomethyl, 1-(3-azetidinyl)ethyl, 



OH 




in which: 
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1-(1 -acetimidoy l-3-azetidinyl)ethyl, 1,4,5.6-tetrahydro2-pyrimidinylmethyl, 1-(4,5-dihydro-2-thiazolyl)ethyl, 5- 
carbamoy l-3-pyrrolidinyl, 1 -acetimidoy l-5-carbamoy l-3-pyrrolidiny! f 2-chloromethy 1-1 ,4,5,6-tetrahydro-5- 
pyrimidinyl. 1-butyrimidoyl-3-pyrrolidinyl. 1 -nicotinimidoyl-3-pyrrondinyl, NXN'-diallylamidinomethyl, N'- 
methyl-N^2-propynyl)amidino, NMS-ftuoroethyl^N'-methylarnidino, N^O-fluoropropyl^N'-methylamidino, 
N l -methyhN , -(2^,2-trifluoroethyl)amidino l N-allyl-N'-methylamidinomethyl, cyanomethyl, 2-cyanoethyl, 1- 
cyanoethyl, 2-cyano-1-methy (ethyl, 2-aminoethyi, 1 -carbamoylethyl. 2-(1-aminoethylideneamino)ethyl, 1- 
amidino-3-pyrrolidinyl, 2-methyl-1 -3-diazabicyclo-[3.3.0]oct-2-en-7-yl, 2-methoxymethyl-1 ,3-diazabicyclo- 
[3.3.0]oct-2-en-7-yl, 5-imino-2-pyrroiidinyl, 2-imino-5-piperidiny I, 1 -acetimidoyl-5-methylcarbamoyl-3-pyr- 
rolidinyl, 1 -acetimidoy l-5-methoxycarbamoyl-3-pyrrolidinyi, 2-imin6-2-(§-oxothiomorpholino)ethyl f 2-imino-2- 
(1 ,1 -dioxo-1 ,3-thiazolidin-3-yl)ethyl t 2-imino-2-(S t S-dioxothiornorpholino)ethyl, 2-imino-2-(3.5-dioxo-1 - 
piperazinyl)ethyl, 2-imino-2-(4-methyl-3,&<iioxo-1-piperazinyl)ethyl, 2-imino-2-(3-oxcM-piperazinyl)ethyl, 2- 
imino-2-(4-methyl-3-oxo-1 -piperazinyl)ethyl, 2-imino-2-(4-acety l-3-oxo-1 -piperazinyl)ethyl. 2-imino-2-(4~ 
methanesulphonyl-3-oxcM-piperazinyl)ethyl, NMS-cartjamoyloxyemyON'-m^ 2-(3- 
hydroximino-1-pyrrolidinyl)-2-iminoethyl. 2-imino-2-(3-methoximino-1-pyrrolidinyl)ethyl t 2-(4-hydrox- 
iminopiperidino)-2-iminoethyl t 2-tmino-2-(4~methoximinopiperidino)ethyI, 2-(3-carbamoyloxy-1 -pyrrolidinyl)-2- 
iminoethyl, 2-imino-2-(3-oxcH-piperazinyl)ethyl. 2-(3-carbamoylpiperidino)-2-iminoethyl, 2-(3-carbamoylox- 
ypiperidino)-2-iminoethy I, 2-(2-carbamoy loxy-1 -pyrrolidinyl)-2-imrnoethyl, 2-(2-carbamoy loxy methy M -py r- 
folidinyl)-2-iminoethyl, 2-(4-carbamoyloxypiperidino)-2Hminoethyl, 2-(4-formyI-1-pipera2inyl>-2-iminoethyf, 2- 
(4-acetyM-piperazinyl)-2-iminoethyl, 1-formyl-3-azetidinyl, l-iminomethyl-3-azetidinyl, 1 -methyl-4-piperidyl, 
1-acetimidoyl-4-piperidyl or 1-acetyl-3-pyrrolidinyl group. 

17. A method as claimed in Claim 14, wherein said antibiotic is: 
(5R,6^2-{2-[(aminomethylene)am^ acid 
(5fi.65)-2-[(3§-1-acet«midoy^ acid 
<5R,6^2-[(3RH-aTOtimidoylpynroHdin^^ acid 
(5R,6^2-[(3R^1-ac«timidoy!pyiTol!dir>-3-ylthio>6-[1(R)-hydroxyet^ 

carboxylic acid 

(5R,6S)-2-[(3S)-1-acetimidoylpyrrolidin-3-ylthio]-6-[1 (R)-hydroxyethyl]-1 ( R)-methyl-2-carbapenem-3-carbox- 
ylic acid 

(5R,6§-2-[(3S)-l -acetimidoy lpyrroKdin-3-ylthio]-6-[1 (R-hydroxyethyl}-1 ( §)-methyl-2-carbapenem-3-carbox- 
ylic acid 

or (5R ,6S)-2-[(3S)-1 -acetimidoy l-5(§ Kanbamoylpyrrolidin-3-ylmio}-6-p 
carboxylic acid. 

18. A method as claimed in any one of the preceding Claims, wherein the weight ratio of said N- 
acylated amino acid to said antibiotic is from 1:1 to 4:1. 

19. A method according to any one of the preceding Claims, which comprises: solubilizing said N- 
acyiated amino acid in water; adding and dissolving said antibiotic in the resulting; and optionally 
lyophilizing the solution to provide a powdery mixture. 

20. A method according to Claim 19. in which said N-acylated amino acid is solubilized by dispersing it 
in water and adding sufficient of a base to adjust the pH to a value of from 5.5 to 9. 

21. The use for the manufacture of a medicament for the treatment of bacterial infections of: 

(a) a penem or carbapenem antibiotic; 
in association with: 

(b) a pharmaceutical^ acceptable N-acylated derivative of an amino acid wherein the amino group 
and the carboxylic acid group are attached to a saturated aliphatic carbon chain or carbon atom, or a salt 
thereof, provided that the amino acid is not ornithine, lysine, phenylalanine or phenylglycine alone. 

22. The use as claimed in Claim 21 , wherein said N-acylated amino acid is: 
N-(jHoluoyl)-/3«a)anine 

N-(4-methoxybenzoyl)-/5-alanine 

N-(3-hydroxy-2-naphthoyl)-jS-a!anine 

N-benzoylglycyI-0-alanine 

N-benzoyl-/3-aIanine 

J^-benzoyl-5-aminovaleric acid 

N -benzoyl-6-aminohexanoic acid 

N-cyclohexanecarbonyl-6-aminohexanoic acid 

£I-(N -methylnicotinoyl)-6-aminohexanolc acid 

N-benzoyl-8-aminooctanoic acid 

N-benzoylalanine 

N-(1 .-naphthoy l)alanine 
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N-benzoyJvalylalanine 
N-benzoyl-2-aminobutyric acid 
^-benzoylnorvaline 
N-valerylvaline 
5 N-benzoylalanyivaline 
N-benzoylvaJine 
N-benzoyileucine 

N-benzoylglycylphenylalanylleucine 

N-benzoylnorleucine 
10 N-benzoylglycylphenylalanine 

N-benzoylalanylphenylalanine 

N-^yclohexanecarbonylleucylphenylalanine 

N-benzoyl-O-methyltyrosine 

N-benzoylmethionine 
75 N-phenylacetylmethionine 
. N-benzoylvalylmethionine 

N-benzoylethionine 

N-(4-methoxybenzyloxycarbonyI)ethionine 
N-benzoyfthreonine 
20 N-benzoylhistidine 
N-(I2 -toluoyl)histidine 
N-(4-methoxybenzoyl)histidine 
N-(4-methoxybenzoyl)-3-aminobutyric acid 
or 

25 N-butuyryl-3-amino-3-phenylpropionic acid. 

23. The use as claimed in Claim 21 or Claim 22. wherein said antibiotic is: 
(5R,6Sy-2-{2-[(aminomethy!ene)amino^ acid 
(5fi.6§)-2-[(3S)-1 -acetimidoy lpyrrolidin-3-y ithio]-6-[1 (BHiydroxyethy lh2-carbapenem-3K:arboxylic acid 
(5R,6S)-2-[(3Ryi -acetimidoy lpyrrolidin-3-y lthio]-6-[1 (R)-hydroxyethyll-2-carbapenem-3-carboxylic acid 

30 (5R,6S)-2-[(3R)-1-acetimidoylpyrrolid!n-3-yIthio>6-[1 (R)-hydroxyethyl]-1 (S)-methyl-2-carbapenem-3- 
carboxylic acid 

(5R,6S)-2-[(3S-1 -acetimidoy lpyrrolidin-3-ylthio]-6-[1 (R)-hydroxyethy l}-1 ( R)-methy l-2-carbapenem-3«<^rbox- 
ylic acid 

(5R t 6S>2-[(3S)-1 -acetimidoy lpyrrolidin-3-ylthio>6-[1 (R)-hydroxyethyl}-1 ( S-methyl-2-carbapenem-3-carbox- 
35 ylic acid 
or 

(5R f 6S)-2-[(3^1 -acettmidoy l-5(S)^ 
carboxylic acid. 

. 40 
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